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TO OUR READERS AND CORRESPONDENTS. 

The serious inconvenience and delay occasioned in the printing of 
this Journal, by allowing private copies of particular papers to be 
struck otF for their respective auih<u*s, obliges us very reluctantly to 
announce to our correspondents, the absolute necessity of disconthming 
that practice in future. 




IV NOTICE TO n^£A0EIlS AND CORUESPOVDENTS- 

We arc murh imlcbte<l to our “ Oed CoRnnspoNDENT'^ar his ob¬ 
servations on Elcctro-inagnctism, but he iscvutently unacqifl^tcd with 
all that Oersted has acliicvcd in this department of science* Palmam 
qui mervitp feraL 

F. R. S. has reached u«, but \vc cannot, eitiicr directly or indirectly, 
interfere in the subject of his letter. 

We are much flattered by the proposal of a “ I^hoprietor op the 
liONDON Institution,” hut cannot affonl the space which his plan 
would require. 

Tlic Letter of “ Bidliophilus,” respectinaf the destination of tlic 
King's Library, reached ua too^latc fur insertion, and wc fear that, be¬ 
fore our next publication, its doom will be fixed. Shotild the subject 
not fall into abler hands, which we hope it wilf, w'e shall, upon a future 
occasion, oCcr a few remarks upon his proposid for u National Museum. 

In consequence of the extent of several papers in this Number hav¬ 
ing exceeded our expectation, we have been obliged to oin3t the*article 
on the Progress of Foreign Science, and have incorporated the most 
important parts of it with the Misvellaneotis Intelligence, 

On referring to the Notice to Correspondents, prefixed to our Twen¬ 
ty-Seventh Number, Mr. John Rbid will find that he lias entirely 
mistaken our motives for withholding his paper. Wc have now dis¬ 
posed of it according to his directions. 

The communication from Birmingham we have again been obliged 
to postpone, in consequence of want of room for the plate. If the 
author wishes it returned, it shall he left for him at Mr. Muhrat’s. 

Wc are sorry to decline the communication, signed S. Perhaps the 
author will sec our motive in an article in the present Number. His 
paper is pr^rved, and shall be disposed of as he may direct, 

B. N. D. must excuse us. 

*“ Elbctru-Maonkticus " requires Bome;conBkleration. Wc shall 
endeavour to reply to him in our next Number. * 

If our Correspondent at Rouen will refer to Sir H. Davy’s paper, 
** On the Fallacy of the Experiments in which Water is said to have 
been formed by the Decomposition of Chlorine,” in the PhiL Trans, 
for 1818, he will find answers to all his queries. 

Several papers have reached us too late for insertion, and will he 
disposA of according to the notice in our last Number. As we only 
publish quarterly^ many subjects of temporary interest, which our Cor¬ 
respondents ar^ind enough to communicate, are thus rendered useless. 
This is especially the case with Mr. Suthbrland's paper, which wav, 
only received last night.—March 25. 
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TO OUR READERS AND (U)RRESPONDENTS. 


Mr. Viillianiy's paper tlie Theory of the Dead Eseapciiient, will 
appear, with its illustrative plates, in our next Number. 

Mr, Johnstone's “ Analytieal fiiquirics into the Nature of Nitrogen 
and Ammonia,’* reached us too late for insertion ; the paper, therefore, 
is disposed of according to his dircetions. 

** 

We have received the Edinburgh Critic but his remarks appear 
to us very irrelevant. 

A Member of the Apothecaries' Company is informed that we shall 
probably give some account of the New Laboratory, and of tlie mode 
of conducting business in it, in our next Number. 

A Correspondent, who writes to ua up*m the sidjject of Gas Works, 
and signs himself Anii~Alarmist," is too voluminous, even for a 
Quarterly Journal. 

We must decline all interference u]¥bn the subject of Mr, W. C.'s 
Letter. 

Mr. Wrangham’s paper shall appear in our October Number, pro¬ 
vided he has no objection to its standing over till that time. 

We recommend a little more circumspection to our Correspondenf, 
who calls himself a ** Practical Chemist.” The Numbers in our Table 
of Equivalents to which he alludes, arc any thing but theoretical, and 
are deduced, in all eases, from the e^rperiments of others, or from <»ri- 
glnal ones of our own. The number for gold with which he particu¬ 
larly quarrels, happens to be deduced from the analysis of the insoluble 
iodide, ami as it closely corresponds with that derived from an analysis 
of tlie triple chloride of gi>]d and potassium by Berzelius, we bail no 
hesitation in adopting it. We cannot help its slight disagreement with 
the experiments of MM. Pelletier, Oberkainpf, Had we entered 
into all our experimental details and data, we must have written a 
volume. 
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Aut, I. On the Curvature of the Arches of the Bridge of 
the Holy Trinity at Florence^ By Samuel Ware, 
Es<j. 

[To the EuiToaq/' the Quarterly Journal of Science andthe Arts,^ 

To determine the curvature of the arches of the marble * 
bridge of the Most Holy Trinity erected over the Arno at 
Florence by Bartolommeo Ammanati, is a problem ^vhich still 
occupies the attention of antiquaries, mathematicians, and ar¬ 
chitects. Some account of the interest this ciuestion has ex¬ 
cited, will be found in Ferroni's tract entitled “ Della vera curva 
degli archi del Ponte a S. Trinity di Firenze; discorso geome- 
t^ico-storico,** inserted in the 14th vol. of the Transactions of 
the Societh Italiana delle Scienze. 

When it is observed, that the curvature of these arches affords 
the flattest roadway, and the greatest waterway, with the 
smallest quantity of material of any stone bridge ever con¬ 
structed, and taking into consideration that cast-iron is ten 
times stronger than marble, and twelve times stronger than 
common stone in compression, and that the vault of this bridge 

* This bridge is only Oiced with marble, the vault between the faces is 
built with ordinary stone, coarsely wrought, but bonded at intervals from 
lace to face, by stone of a better sort properly worked. 
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is less in depth from the inlrados to the extrados, than any irpn 
bridge hitherto built, with relation to the radius of curvature at 
the vertex* ; we shall not wonder that the inquiry should be 
continued until a satisfactory solution be obtained. The fol¬ 
lowing attempt to solve this question has been made, in the 
hPpe of rendering so excellent a bridge more generally known 
than it is at present, and to mark it as an object for imitation, 
now that it is in contemplation to erect a new bridge in the place 
of London Bridge. Perhaps the inquiry may cause hereafter 
some proper applications of geometry ami known formula) to 
be made to elliptical curves, of which, judging from the arches 
of this kind which are to be seen in very conspicuous places 
in London,—modern builders appear to be unacquainted with. 
The historical inquiries of antiquaries have been suspended, fur 
they cannot fin<l in the memoranda of Farigi any account of the 
nature of the curve, nor trace the lost manuscript work of Am- 
manati, entitled La beyond the possession of the Great 

Prince Ferdinand of Tuscany. Mathematicians to the time of 
Ferroni, contented themselves principally with conjectures de¬ 
rived from the resemblance of the curves of the arches of this 
bridge to other curves, sometimes concluding them to be com-^ 
posed of arcs of circles of different radii, at other times ellipses, 
parabolas, or catenaries. Some more industrious have measured 
the arches by taking ordinates, or various triangles, with such 
implements as lines and tapes. But as the absolute curve had 
not been accurately obtained before Ferroni's time, consequently 
the curve of Ammanati could not be satisfactorily deduced. 
Ferroni employed in 1785, Joseph Salvetti, to measure correctly 
the middle arch of this bridge by ordinates at each braccio, and 
he states proper implements were provided, anch that the ordi¬ 
nates were measured twice over; difTcrent measurements have 
since been published, but not such as to cause any doubt to be 
entertained of Salvetti’s accuracy. Ferroni having thus ob¬ 
tained the clew, he found"the labour of unwinding it more irk- 

* In the Eocy. Arch. Art.# Ammanati. This bridge is thus de¬ 

scribed ; Son goat, sa hardicssc, et sa l^gCrete, le font passer pour le plus 
beau de rarchitectiiro moderno.'' 
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#» 

* 

some than invention ; he therefore assumed the curve to be a 
scheme, and having placed together six arcs of circles approxi¬ 
mating to the curve, concluded that he had found out the curve 
itself He was led to such a proceeding by the example of 
modern French architects, wlio are very ingenious in coaxing 
arcs of circles into an approximation to a continued curve which 
they call anses de pcinier^ as substitutes for regular curves, in 
order to evade a little trouble in setting out the voussoirs of 
arches, (not arcs of circles,) or from not knowing the method 
of doing it. 

The accompanying drawing, CEG., Fig. 1. of the curve of the 
middle arch is correctly drawn to Salvetli’s ordinatesyto a scale 
of Florentine braceia and is manifestly a Gothic pointed arch 
of the time of Henry VJI. In the beginning of the reigu of 
Henry VIII, Torregiano t came to England from Florence to 
erect the tomb of Henry VH, he returned also to Florence as 
Cellini relates, to engage several youths to assist him, and he 
finished tlic tomb in 1511). During his stay iu England, the 
chapels of St, George, Windsor, of Henry VII, Westminster, 
and of King’s College, Cambridge, were in progress; in which 
buildings, arches, similar to that of the bridge of Ammanati, 
bad been partially introduced as princijial arches, and it is pro¬ 
bable from the novelty of their appearance in such situations, 
tliat the form attracted the attention of Torregiano and las 
pu[nls, and by them it was introduced at Florence to the notice 
of artists, among whom, in 152G, Ammanati J must have been 
a student. The fitness of this curve § to the Bridge of S. Trinitii 
induced Ammanati in 1566, to adopt it, though a Gothic curve; 
but obedient to the prevailing taste, he dressed it in the then 
fitshionablc costume of Roman architecture; but the ornaments 
at the vertices of the arches, seem intended only to veil his ob- 

* A braccio is divuled into 20 soldi, a solc^ into 12 <lanari. A braccio 
^ 1.0 feet English. See ]>r. Young’s Lectures on Natural Pl^losopliy- 

t Vol. I, page 102,AValpolo’s ^Vnec. of Painting. 

X See Malixia Momoric degli Architelti, 

^ Kerroni says, before the lime of Ammanati, there is no example of 
nu arch. 
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ligations to Gothic science, not like the skreen wall of St. Paul's 
Cathedral, to conceal those of Sir C. Wren. 

During the time that vaults were erected over ecclesiastical 
buildings, arches of this kind, being nothing more than elongated 
pointed arches, or arcs of ellipses, would have been obtained 
in the following manner. Draw aright angled triangle, ABC, 
and divide the hypothcnusc and one of the sides AB. each into 
an equal number of parts proportionally. Upon AB. describe a 
quadrant of a circle, and at right angles through the points of 
division, draw the semichords, which transfer to the correspond¬ 
ing points of division in the hypothenuse, as an absciss for or¬ 
dinates, hence the curve CEG required; the directions of any 
joint E of two voussoirs, would be obtained thus,—with the 
vertex V of the curve so obtained as a centre, and radius equal 
to the hypothenuse BC, cut the hypothenuse BC, continued in F 
and f; draw the right lines EF and E f, and bisect the angle 
FEf, the line of bisection is, the direction of the joint required. 
In the works which are published of Gothic architecture, it is 
assumed that arches of this character are, in ancient buildings, 
composed of arcs of circles, but arches so generated only 
characterize and betray modern imitations, and oftentimes the 
restorations of Gothic architecture of the time of Henry VII, 
There may possibly be in some ancient building, examples of 
such mis-shapen arches, but I have not been able to find among 
the numerous publications of Gothic architecture, any such arch 
drawn from ordinates, to confirm such conclusions. It is mani¬ 
fest that the diagonal ribs in Gothic groined vaulting, must be 
arcs of ellipses; and if there be any examples of the corrupt 
practice before mentioned in this country, they are of a later 
date, when Gothic architecture had declined. 

If the curve obtained by Salvetti be tried in a few cases with 

the given ordinates and abscisses by the common formula —per 

X ^ ' 

when y the ordinate, x rr the absciss, and p the para¬ 
meter of a parabola, it will be manifest that it is not a parabola. 

Inlike manner by the formula y 

sec. p ver. sin. q), ni x* 
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when q> denotes the angle of the curve with its ordinate, and 
m = 2.302585 to find p by approximation, and thence the 

X 

constant quantity = —g -j- some doubt may be entcr- 

sec* ^ ““ * y 


tained, whether it was designed to be a catenary, for in five 
cases by calculation, the longest constant quantity was 2.59, 
and shortest 2.46. 

It may be observed that if the «urve had been an arc of a 
parabola or of a catenary, curves likely to be adopted at the 
time of the erection of this bridge, from the inquiries then com¬ 
menced respecting them, that the ordinate in the middle of tlie 
arch, as well as the absciss, would have been whole numbers, 
and the same conclusion will be come to, if it had been a scheme 
asFerroni supposes. But in adopting an ellipse for the curve, 
it may be presumed that the axes and the span would have been 
integers, andBie height fractional, dependent on them« 

In trying whether the curve be elliptical, we must assume one 
of the axes. It is a reasonable presumption to conclude from 
the obtuseness of the angle at the intersection of the arcs, tliat 
the semi-conjugate axis was taken, the next greatest whole 

13. S. 11. 


number to 7 16 6, the ordinate in the middle of the arch, that 
is, eight braccia. Let x the absciss, y the corresponding 
ordinate, c := the semi-conjugate, and t r: the semi-lransvcrsc. 

Then by the common formula t + %/ 


nearly. Hence we derive an ellipse whose semi-conjugate axis 
is =: ^th of the transverse axis 

If now we take t = 32 braccia, and c 8 braccia, and then 

by the common formula y = (2xt — x-) wc may obtain 


ordinates by calculation to compare with Salvetli’s, 

When X 2, then y by caUulatioUy := 2 15 9, by meunrcxncnt. 2 19 2, 

5 . 4 5 10, ...4 7 1, 

9 ....... 5 11 2, ... 5 11 4, 

10.5 Ifv 1, ... 5 15 10, 


* Vorroni lays groat stress upon Ammanatrs prepossesriun fur ditnonsiuus 
of which H is an aliquot part. 
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WhcDX^lS tliow y by calcnlation, 6 5 0, by nicaeurcmont, fi 4 4, 

15 . 6 15 6, ... 6 15 2, 

17.7 13, ..•713, 

20 . 7 8* 4, -..7 8 9, 

25 . 7 16 1, ... 7 16 6, 

By referring to the mode of framing the centeyng according 
to the drawing left by Parigi, it will be observed that the Strutts 
abut against King posts, |pd not against each other as they 
should have done ; and by supposing, as liappened lately in this 
metropolis in a similar case, that the masons proceeded to lay 
the voussoirs from the imposts towards the key, without ba¬ 
lancing by weights, the other pvrrts of the centering, the little 
variation^ (too small to be seen to the scale of the diagram, 
Fig. 1,)elicited by comparing these results, may be satisfactorily 
accounted for. 

These dimensions shew that the arch has sunk 9t the haunches 
between the ordinates 9 and 20, and risen at the springing and 
crown, presuming the curve to be elliptical as deduced. It may 
be concluded, upon a balance of evidence, notwithstanding the 
approximation of the present curve of the middle arch to a cate¬ 
nary, that the curve was intended to be an arc of an ellipse, 
whose transverse axis is 64 braccia in length, and whose semi- 
conjugate is 8 braccia. The properties of the ellipse, necessary 
to the setting out an elliptical rib, during the time the vaults of 
ecclesiastical buildings were erected, were as familiar to the 
commonest mason, as they are to every millwright by the prac¬ 
tice of his trade. Mr. Rennie has, by the adoption of the conic 
section at Waterloo Bridge, probably by the accident of his 
early habits and extensive business as a millwright, made a 
great stride beyond his contemporaries, and acquired much 
honour for himself and his country, and availing himself of the 
lavish means afforded, he has maintained the unities of dress 

I 

and form» without requiring a veil like Ammanati, or a skreen 
like Sir C. Wren. 

The principal dimensions of this bridge are written on the 
small drawing of it, (Fig, 2,) in Florentine braccia, taken from 
Fenrdni. It remains to be observed that the depth of the archi- 





Arches of the Bridge of the Holy Trinity. 


volt was iutendcd to be, according to Parigi, one braccio and a 
half, that the depth of the arch at the crown was intended to be 
one braccio and a quarter, the span of the middle arch was iu¬ 
tendcd to be, as it is, viz., 50 braccia, and of each side arch 
was Intended to be 45 braccia. The radius of curvature 
C* "b 4 f a “T 

^-= 120 braccia at the vertex of a 

^ tc* B. s. n. 

pointed elliptical arch, the ordinate = y = 7 16 6, the trans¬ 
verse =: t = 64, and the conjugate = c = 16 ; so that this 
arch ranks with a pointed arch, (the angle of intersection of tlie 
arcs as after shewn, being = 173° 34',) composed of two arcs of 
a circle whose radius would be (120 x 1.9 228 feet English, 

and the span (456 — 26 in whole numbers, the chord of an arch 
of tlic same" circle of 6° 26', =) 430 feet, the thickness at the 

( 240x4 9G0\ 

— -p —= J the 192nd part of the diameter 

of such circle. The angle made by the curve with its ordinate 
at any point, may be obtained as follows : let s denote the sub- 
langeJit, and y and x as before, and t = the semi-trausverse, then 


by the known formula, s = 


2 t X 


X2 


t — X 


and by trigonometry. 


the tangent of the angle =: —, which in the case of the vertex, 

gives by a table of natural tangents, the angle 86° 47', or the 

angle made by the intersection of the two arcs, 173® 34'. 

Ferroni makes it for his scheme, 174® 4'. In the case of a 

catenary, the angle would be 169° 22'. Ferroni gives only 

D. s. D. 

the middle ordinate = 7 3 5, of one of the side arches and 
the spans of them; he has not invented a scheme to fit the 
curves. By referring to the ordinates given by him of the 
middle arch, it appears that the curves of the side arches must 
be arcs of au ellipse, (assuming the curves elliptical,) of which 
the semi-conjugate axis bears a less proportion to the transverse 
axis, than in the case of the middle arch. If wc take again 
c = 8, and .r = 224, intended by Ammanali*, we have the 


semi 


c xf 1 

i-traiisvcrse zz t z=: + ^/ (c* — 2/“)j — 40. Hence 
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On the Bridge of the. Holy Trinity* 

wc derive an ellipse whose semi-conjugate axis is ^ Of 

the transverse axis; from which we may obtain the ordinates by 
construction by Fig. 1, or by calculation as before; the angle 
formed by the intersection of the curves at the vertices of the 
side arches, will be IGQ'^, 44', according to the formulse before 
given. 

Fig. 3. The semi-span of the pointed orcular arch in the 

case of the middle arch from wliich the elliptical arch would be 

an elongation (when r = the radius = 8, and the height = c 
B. s. D. B. s. n. 

7 16 6,) will be = r — ^ t-s _ c* “ ^ ® 

Fig. 4- In the case of the side arches, the semi-span will he 

n- S. D. B. S. 1). 

4 9 1, the height being 7 3 5. 


Art. IL A History of a painful and obstinate Affection 
of the Brain, which ultimately yielded io the unremitting 
Application of Cold, and the continued erect Position for 
a week* ByG.T)* Yeats, M.D., F.R.S., Fellow of 
the Royal College of Physicians, &c. 

[In a Letter to the Editor.] 

Dear Sir, 

I request the insertion of the following case in your Journal. 
It illustrates, in a clear point of view, the good practical 
effect of the application of cold, assisted by position, in obviat¬ 
ing and ultimately curing the painful and dangerous conse¬ 
quences of congestion of blood within the cranium, after th® 
failure of other very active means; and this morbid condition of 
the brain succeeded to, and was connected with, a long-con¬ 
tinued irritation in the digestive organs. 

I am, dear Sir, 

Yours faithfully, 

17, Queen-^street, Gl D. Yeats. 

May Fair, Feb* 16, 1823. 


I was consulted by H- J-, Esq., aged 40, on the 

14tli February, 1819. He complained of general uneasiness, not 
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easily defined, in the region of the stomach, with a languid and 
sinking feel there. The tongue exhibited that furred and 
clammy appearance common in disturbed digestion; the appe¬ 
tite was not impaired, but he felt uneasy after his meals, which 
induced him to indulge in wine at dinner, as the stimulus of it 
gave temporary relief; he was troubled with frequent headachs. 
The bowels were costive,* and very irregular iiAheir movements, 
a properly-figured evacuation being seldom passed, and the 
passing die contents of tlie intestines caused uneasy sensations 
of fulness about the head ; the foeces were likewise very morbid 
ii* appearance. The urine was not much altered in quality 
or quantity ; the pulse did not particularly indicate disease. 
On examining the abdomen, no fulness was perceptible, but a 
soreness was complained of, and some hardness felt on pres¬ 
sure on the right side, in the region of the liver. He had be¬ 
come considerably thinner, and had suffered from the above 
complaints for a long time, and had taken the advice of several 
professional gentlemen- By attending to the condition of 
the lower intestines and digestive organs, with the proper 
evaciiants and alteratives, more comfor^ble sensations were 
acquired there ; but the head now principally arrested attention 
on account of the great uneasiness complained of iu it, which 
rendered it necessary to have recourse to the local detraction 
of blood, and to a constant soluble state of the bowels, by 
cooling laxatives, and a restricted diet. He left town in March, 
on professional business at Cambridge, 

May 5.—Up to this day I had seen Mr, J- two or 

three times after his return to town. He had been cupped, 
and bled, and blistered, before and since 1 saw him, and 
his bowels had been attended to by evacuants, with very 
little relief to the affection of the head, beyond some temporary 
case, and sometimes without this. At this date. May 5, 1819, 
the affection of the head had evidently increased; the pulse 
bad become somewhat quicker and harder, and he described 
the distress in his head in the following manner:—A pain, 
with heat, would commence in the back part of it, deep seated, 
and would be diffused gradually throughout the whole of the 
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back part of the brain, which would continue sometimes for 
two hours, causing insufferable distress within the scull, but 
conhned, as it would seem, to the cerebellum, as the crown and 
fore-part of the head were not affected. A horizontal position 
increased this suffering, and it was most acute about three or 
four o’clock in the morning, after he had slept for some hours, 
lie felt considerdftlc giddiness and confusion in his head when 
he stooped upon any occasion. The symptoms evidently 
indicated bleeding, but he would not submit to it in any way, 
from the failure Jof these means to procure relief on former 
occasions. His sufferings and his danger, too, being now 
greatly multiplied, he submitted, after much persuasion, to the 
following plan : 

At my request a seton was inserted in the neck, by Sir Aslley 
Cooper. Mr. J. was confined entirely to vegetable and fari¬ 
naceous food ; barley-water, rennet whey, and such like, being 
his only beverage, and he was desired to keep coniimmlly in 
the erect position with his body, by sitting in a chair, not going 
to bed at all, and to keep his head, which had been shaved for 
the purpose, unremitt^gly moistened with a cold lotion (a so¬ 
lution of muriate of ammonia, in vinegar and water), I put 
him upon this plan from the idea that the blood did not readily 
find an exit from the head, in the tortuous and complex circu¬ 
lation of the brain, in the horizontal position; and, 2dly, the 
veins of the brain had become weakened, from the long state 
of distention in which they had existed ; they had not, there¬ 
fore, sufficient power to propel their contents against gravity, 
while the body was in the recumbent position, which, at the 
same time, favoured the transmission of the blood to the head by 
the arteries; thus there was a supply, without a corresponding 
discharge. The erect position facilitated the return of blood from 
the head, while it assisted to impede its progress thither, and 
the coldness of the lotion gave a contractile power to the veins, 
diminished their calibre, thus accelerated the transit of the 
returning blood, and prevented the accumulation and the con¬ 
sequent pain. • 

Tfie happy practical dlcct fully couiiniicd the soundness of 



11 


Dr, Yeats on an Affectioii of the Brain. 

the doctrine. Ficom the ease which this plan very speedily 
produced, Mr. J. very readily submitted to a perseverance in 
it, and for one whole week he never once lay in a horizontal 
position, and the application of the lotion to the head was never 
omitted during the whole of that time. He occasionally walked 
about the room for relief. At the end of the week ho was so 
much better that the plan was gradually omitted ; and the best 
symptom of amendment was, that he was able to sleep hori¬ 
zontally, awaking without pain. I am well aware of the ex¬ 
cellent effects of the application of cold in that excited state of 
the brain, which in children and others so often ends in cHusioii 
of fluid there, but I do not recollect to have met with so lonsr 
continued and obstinate a pain within the liead, connected, too, 
with such great derangeincnt in the digestive organs, in which 
the erect position, with cold applications, was so long persevered 
in, and with such decided and permanent benclit. The sctoii 
was not withdrawn till the (5tU of July, a period of two months 
from its first insertion. The only medicines taken were, asohUioii 
of the supei'tartrate of potash as’ a diuretic (to obviate the accumu¬ 
lation of fluid in the brain, for in almost all cases of severe af¬ 
fections of this organ, more or less of effusion of fluid takes 
place,) and occasional purgatives when necessary. This gen¬ 
tleman remained free from his complaint up to last year, since 
which time I have not heard of him. 


Ana*, III, Am Account of the Rock Specimfms collected 
by Catta IN Pa rry, during tkff Northern Voyage 
of Discoveryi performed in the Y^ears 1810 and 1820. 
By CuAULus Konig, Esq., F.R.S., 8j;c. 

\To the Editor of the Quarterly Journal of Science and the Arts.] 

British Museum. 

My dear Sir, , Feb. 18th, 1823. 

I have great pleasure in transmitting to. you the short account 
I have been desired to write of the rock specimen^, which were 
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collected during the voyage performed by Captain Parry in the 
years 1819-20. It was drawn up from rather slender mate¬ 
rials, immediately after the return of the Expedition. Altliough 
I am fully sensible of the little value of desultory remarks made 
under such circumstances, yet I think that the interest, insepa¬ 
rable from every the smallest communication connected with 
those most important investigations, that have been and arc 
still carrying on in the polar seas by that enterprising naviga¬ 
tor, will plead your apology as well as mine, for submitting 
them to the readers of the Journal of Science. 

We may conclude, from the nature of the rock specimens 
collected on the former voyage for discovering the North-West 
Passage, that both the east and west coast of Davis' Strait and 
Baffin’s Bay are composed of primitive formations, in con¬ 
nexion with others of a more rccezit date, which for the greatest 
part belong to several members of Werner’* trap formation. It 
would appear, however, from the paucity of specimens decidedly 
referable to trap rocks among those brought from Baflltrs Bay 
by the late Expedition to the Arctic Seas, that the same forma - 
lion is less prevalent on the western coast. While on the west 
coast of Greenland it exists in all its different gradations, but 
more particularly in the form of amygdaloidal transition trap, 
with many of those minerals which are usually found nidulating 
in it, such as calccdony, agate, jasper, green earth, cjc., no 
traces of any of these substances arc seen among the specimens 
collected by the Expedition in Its progress down the western 
coast of Baffin's Bay, where the principal rocks arc gneiss and 
micaceous quartz-rock, with some ambiguous granitic compound, 
in which hornblende seems to enter as a subordinate ingredient. 

In the latitude of the entrance into Sir John Lancaster’s 
Sound, the specimens which 1 had an opportunity of seeing, 
begin to indicate the predominance of older traps, with other 
concomitant transition rocks. Among them the more promi¬ 
nent are fragments (many indeed only detached from boulders,) 
of well-defined syenite, with red, and others with greenish-grey 
feldspar, the latter approaching to compact in its texture. 
Epiduic, which is frequently seen in this syenite, has in some 
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Mpccimens the appearance of being one of the constituent in¬ 
gredients of the rock. Other masses from Possession Ray, are* 
hornblende rock, with disseminalcd garnets ; greenstone, ap¬ 
parently primitive, and a greenish grey sandstone more or less 
impregnated with oxide of iron. ^Flicre are a few other varieties 
of sandstone, one of which, more or loss streaked with reddish- 
brown, has all the characters of and may possibly belong to 
the bunt^sayidstein of Werner; especially as there are accompa- 
nying specimens of fibrous and fietz-gypsum, which formation 
IS generally found with and resting upon the second or varie¬ 
gated sandstone, and is often overlaid by shell limestone. 
Of this last-mentioned variety of fletz limestone, there is a 
specimen among those collected in the valley of Possession 
l*y Mr. Fisher. This gentleman, it is observed, found 
ihat valley to consist partly of basalt; but I have not seen any 
specimens of this rock among th?fraginents obtained in that 
place. The other rocks from that quarter which have fallen 
imd*u’ my observation, are chiefly primitive, viz,, granite, gneiss, 
and some mica slate, with hornblende and quartz rock. They 
oxliihit nothing new or remarkable in ihcir oryctognostic cha¬ 
racter. The several varieties of granite differ from each other 
only in the varying proportion of the usual component parts, 
in their grain and colour. Both the gneiss and mica slale 
contain small imbedded garnets, and to the latter of these may 
he referred a micaceous mass, enclosing grains and amorphous 
masses of noble garnet, intermixed with a yellowish white 
substance, which seems to be compact feldspar. Another 
substance from Possession Bay which deserves to be noticed, is 
a variety of fibrous limestone, not inferior in lustre, when 
polished, to the satin spar of Cumberland. 

Compared with these rock specimens iiom the western coast 
of Baffin’s Bay, those gathered on the coasts where Captain 
Parry’s discoveries commenced, seem to indicate a considerable 
difference in the respective geological features of those tracts. 
The north coast of Barrow’s Strait, as far westward as the 
Polar Sea, and part of the eastern coast of Prince Regent's 
Inlet, appear to exhibit a character belonging to those more 
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recent formations wliich arc known to proceed from the primi¬ 
tive mountains of Scandinavia, and other explored tracts of 
liigh northern latitudes. Among them a variety of limestone 
seems to prevail, which is very like the Alpine or mountain 
limestone. It is compact, of yellowish and greyish colour, and 
contains, among other remains of zoophytes and shells, abun¬ 
dance of the same species of Terebratula, which are charac¬ 
teristic of that rock in various alpine tracts in Europe. A 
greyish-brown fetid variety of limestone, from the north side of 
Ijarrow’s Strait, bears great resemblance to the mountain lime¬ 
stone as it occurs in Derbyshire; it contains parts of coral¬ 
lines, which arc, however, too imperfect to be determined. 
The chert, or hornstone, of wliich likewise specimens were 
found in'those parts, may, perhaps, occur as subordinate beds 
in this transition limestone. Among the specimens from Riley 
I3ay, is a fragment of white granular marble passing into com¬ 
pact. 

Not less indicative of the formation to which the above- 
mentioned varieties of limestone belong is a calcareous mass, 
which, it would seem, abounds in various parts of the north 
coast of Barrow's Strait, on the eastern coast of Prince Regent's 
Inlet, and which also occurs on the south coast of North Georgia. 
This limestone, which bears some resemblance to that of Goth¬ 
land, in which parts of the stems of Encriiii are found, is yet 
sufficiently distinct from this, and all other varieties I am 
acquainted with, to deserve being briefly noticed in this place. 

It is of a yellowish-white colour, and, in most hand specimens, 
exhibits a uniform coarse-granular structure ; it is friable, and 
the grains are indeterminately angular, more or less shining, 
and sometimes intermixed with, or cemented by, calcareous 
matter of a deeper yellow. Reduced to powder, it emits a 
yellow phosphorescent light when strewed on a heated iron.' 
This calcareous rock, in some specimens from Prince Regent's 
Inlet, abounds with parts of the jointed stem and single joints 
of a zoophyte belonging to the natural order of Encrini; other 
specimens appear to be entirely without these bodies : but on 
subjecting tlie diflerout varieties of aggregation to a closer 
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examination, it wiU be found that Uiose which contain no re¬ 
mains manifestly belonging to the just mentioned organized 
fossil bodies, are, nevertheless, entirely composed of their 
detritus*. This cncrinitic mass, in single specimens, might 
readily be mistaken for a friable variety of common granular 
limestone, did not a comparison of a series of specimens prove 
that appearance to be produced by the extreme comminution 
of the substance of those fossil zoophytes, each particle of 
which still exhibits planes of cleavage parallel to the primitive 
rhombohedron. \ 

Tire joints of the stem and branches of the zoophyte which 
appears to have thus largely contributed to the formation of this 
mass, are mostly cylindrical; their thickness is in an inverted 
ratio with that of the column of which they form parts;*those 
near the body being the largest and thinnest. Cylindrical 
portions of tlie stem, formed by these thinner vertebrm, exhibit 
on their surface hemispheric concavities, some o^hem large 
enough to occupy from four to six of the thin joints or vertebne, 
the linos of separation of which are seen to traverse the cavities 
in a horizontal direction. They arc the sockets of articulation, 
in Avhich the branches of the stem were inserted. The casts 
produced from these concavities in the surrounding mass, 
might, when seen without their moulds, be easily mistaken for 
distinct organic remains. There is little doubt that this zoo¬ 
phyte is related to some of those encrinites of which parts of 
the stem and branches so frequently occur in tlie transition 
limestone of Gothland. It seems to me also probable that many 
of the screw stones (Epitonium, L.) owe their origin to th^ 
decomposition of the stems of species belonging to this genus. 

Another species of a genus ■ of zoophytes, peculiar to the 
transition limestone, was found by Captain Parry, in Prince 
Jlegent's Inlet, at the foot of a high hill. It is a fine Cateni- 
pora, which appears to be quite distinct from the common 
chain coral of Gothland, and other countries. Lamarck has 
two species of this genus, namely, the common one, Avhich is 
(rather unaptly) called by him C, escharoides\ and another, 
which he distinguishes by the name of C. axiUariSf though it 
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ap{>car3 from his reference to a figure in the Amcenitates Acade^ 
7nicmj that he is speaking of Tubipoua serpens, L., which is 
not a congener of, and can indeed scarcely be considered as be 
longing to the same natural order with Catenipora. We may, 
therefore, look upon this arctic species as an undescribed and 
anonymous one. I call it 

CATiiNiPOUA Parrii: tubulis crassiusculis, oompressis, col- 
Icctis in laminas sinuatas varie inter sese coalitas, tubulorum 
orificiis ovatis scope confiuentibus ; dissepimentis confertissimis. 

The space between the lamincc is filled up by a yellowish cal¬ 
careous mass ; the tubes themselves are converted into carbonate 
of lime, internally drused with minute crystals of the same 
substance. 

Very little can be inferred from the specimens of primitive 
rocks, gathered both in Prince Regent's Inlet and Barrow's 
Straitthey are, for the most part, fragments from rolled pieces, 
and consis# chiefly of granite, mica slate, and quartz rock. 
There are, nevertheless, some among them, especially among 
those from the first-mentioned tract, which distinctly indicate 
primitive trap formation, such as granular and slate hornblende 
rock, together with several varieties of syenite, and similar 
rocks, in which hornblende and felspar form the predominating 
ingredients; some of them enclosing massive and indistinctly 
crystallized epidote of either a yellowish or grass-green colour. 
Among some specimens found at Port Bowen, on the eastern 
coast of Prince Regent's Inlet, may be specified a rolled piece 
of a mass, composed of flesh-red felspar, greyish-white quartz, 
llnd a substance which is distinct from epidote, though it might 
easily be mistaken for it. Ac^cording to an analysis, with which 
I have been favoured by J. G. Children, Esq., it is composed of 
silica 59.89, alumina 22.45, soda 6.84, lime 4.85, oxide of iron 
4.0, magnesia 0.67, oxide of manganese 0.16 loss 1.14. Its 
specific gravity Mr. Children found to be 2.67. Before the 
blow-pipe it melts into a milk-white enamel. Its colour is a 
dirty yellowish green, passing into brownish. It is scratched 
by the knife; streak white. Fracture uneven, dull, approach¬ 
ing to resinous ; here and there with small planes of cleavage, 
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tvhich are shining, and even splendent. It is rather easily fran¬ 
gible ; the fragments are indeterminately angular, and translu¬ 
cent at the edges. This substance, which I suppose constitutes 
a distinct species among the silicates of sodium, appears to be 
one of those which enter the composition of tlic rock called 
Gabbro by Mr. Von Buch. 

As probably connected with this formation we may consider 
the magnetic iron-stone, of which some specimens were gathered 
in lat. 72° 45', long. 90° west; it is of a very fine grain, and 
occurs also disseniiuated in, and alternating with, granular 
quartz, exhibiting white and grey stripes. Some specimens also 
of jaspery ironstone mixed with particles of quartz, were found 
on the eastern coast of Prince Regent's Inlet. Nor is the pre¬ 
sence of iron less observable in specimens referable to more 
recent formations of trap from the same quarter, such as various 
kinds of clay ironstone, and ferruginous sandstone. Of tlie 
latter of these a grcenish'grey variety appears tQ» be of parti¬ 
cularly frequent occurrence in those parts ; if we are allowed 
to judge from the many, especially tabular, fragments brought 
from thence, which are all, more or less, impregnated with brown 
hydrous oxide of iron, some being so completely penetrated by 
it that they may be considered as tolerably rich ores of this 
metal. 

As it is sufficiently difficult to judge of the relative antiquity 
of depositions of sandstone, when observed in situ, it would, of 
course, be altogether unavailing to indulge in conjectures re¬ 
specting the formations to which the fragments and rolled pieces 
may have belonged, which were picked up in various parts of 
the north coast of Barrow's Strait, and Prince Regent's Inlet. 
The most abundant among them is a red sandstone, and a va¬ 
riegated one with brownish-red stripes. These varieties are 
seen to pass into one another: they arc composed of small 
grains, united by a quartzy cement, and frequently confluent, so 
as to form a nearly compact, hornstone-Iike mass, similar to the 
variety of hard sandstone from Egypt, which Mfcs been often 
employed in that country for purposes of statuary and architec¬ 
ture. In external rliaracters it agrees exactly with one of the 

VuL XV, C 
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oldest formations of flelz sandstone, the buni'^mndstein of 
WcTtter; and the slaty grey sandstone, of whidi specimens 
were found, may possibly be the sandstcin^schiefer of the same 
geologist, which is said to be a characteristic concomitant of 
this second sandstone. 

There is nothing particularly remarkable in the specimens 
from Byam Martin's Island : they are few in number, consisting 
of two varieties of granite, both with biaght-red feldspar, red 
close-grained sandstone passing into compact, and a ferruginous 
sandstone, together with small frogments of flint slate. 

The rock specimens from Melville Island, though little can 
be said respecting the relative situation of most of them (tliey 
being chiefly rolled pieces, or casual fragments,) yet form a more 
complete series than the others, and some of thc?n arc by no 
means uninteresting. There arc two or three varieties of gra¬ 
nite, gneiss, and syenite ; the latter (from Winter Harbour, and 
the north sh5rc of the island,) of a larger grain and with red 
feldspar, contains much green epidotc, and is very like that 
which occurs in several parts of the island of Jersey*. In 
another variety from Winter Harbour, which contains some dis¬ 
seminated iron pyrites, the hornblende appears in a more com¬ 
pact state, and in the shape of irrcgrilar veins and threads. 
Another variety from the same place is rather remarkable from 
its exhibiting here and there small cavities, drused by minute 
quartz crystals, and coated by scaly red ironstone. In another 
specimen, small grains of ironstone, attracted by the magnet, 
were,seen, and, uiioii examination, found to be titaniferoiis. The 
few pieces of hornblende rock from this island, seem to be de¬ 
tached from boulders found in Winter Harbour; among them 
is also a specimen of a slaty compound of hornblende, mica, 
and red feldspar. 

The principal formation of the island appears to be the fle(z 
sandstone, with the subordinate one of coal and ironstone. 
I'he striictare of the olifis along a considerable extent of the 
northern shdffe of Barrow's Strait, exhibiting, beside horizontal 

Sio my dcscriplion of U in Tleka's Account Jtwy, p. 233 . 
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stratification^ numorons butiress-«like prcyectiona and mural f>r&T 
cipices* is not of uncommon occurrence in the formations of the 
transition and older fletz lime stone; but still more strikmg in 
this respect is the appearance of the sandstone formations, 
especially those of more ancient date. Having undergone a 
peculiar disintegration which acts in a direction nearly perpen-* 
dicularto the horizontal stratification, they exhibit the represen 
tations of ruined towers, buttresses, pillars, and similaF works 
raised by the hand of men. This structure, so strikingly express* 
cd in the sandstone formation of Bohemia, Saxony, and othev 
parts of Germany, at the Cape of Good Hope, and particularly 
in several mountainous tracts of China, appears no lesscharac*- 
tcristic of the sandstone of some parts of the coast of Melville 
Island, especially at Capo Dundas, the westernmost point ta 
which the investigation of Captain Parry extended, and the 
general features of which have been so ably described by him 
in his Journal. 

This sandstone is composed of very fine, fiat, confluent 
gi-aJoB, with here and there the appearance of minute silvery 
scales, which, when more or less aggregate, communicate to tha 
mass a perfectly micaceous appearance. It occurs both of a 
uniform groyish«whtte colour, and more or less marked through^ 
out by small brown ochry spots, which sometimes are confluent 
into large patches. It generally separates into tabular pieces, 
and is sometimes invested on the rifts with thin plates of white 
carbonate of lime. Some of its varieties are not unlike grau- 
wacke slate. It contains secondary fossils. Of the spectmen^ 
which 1 bad an opportunity of examining, two bore the impres¬ 
sions of a Trilobitc, but too indistinct to admit of being deters 
mined with precision 

In another variety of sandstone, of a grey colour, foijind 
the neighbourhood oS Table*hiU, I observed soma di^brshaped 
bodies of about half an inch in diameter, exhibitjpg concentrt<} 
circles^ with crenuiated rays proceeding from tlie centre, which 

* 1 hare since determined It to belong to Brongnart*s genys of Asaphus 
lately published; but whether or not it be one of the species described by 
him and Wahlenberg, cannot be ascertained from the specimen alluded to. 

C 2 
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Mr, Konipc Rock Sp^irru^ii.^ 

is in Afe Tornfi of a smjkll knob: they are, mo doubt, tfochi cnr 
joirite of the stem of an Encrinus; but this is all'Aatcan be 
said of them, 

Thte two specimens of sand stone containing the above-men¬ 
tioned secondary fossils, are pretty similar in appearance to 
those others brought from Melville Island, which abound with 
the vegetable remains characteristic of the coal sandstone. 
These are for the most part merely impressions and filmy car¬ 
bonaceous remnants of leaves (or fronds with ovate-lanceolate 
leaflets,) and stems, which by their regularly placed oval marks, 
indicate that the prototypes belonged to the arborescent ferns 
which we observe in such great abundance in the coal sand¬ 
stone of more southern latitudes ; a proof that the inhospitable 
hyperborean region whore they occur, at one time displaye<l the 
noble scene of a luxuriant and stately vegetation. There is 
also among the specimens of sandstone from the same place, 
one bearing the impression of a thin, longitudinally-striated 
stem, not unlike that of some reed. 

The coal itself is of a more or less slaty-structure, and ap¬ 
proaches, in some specimens, to the nature of brown coal; its 
colour is of a brownish black; it is easily cleft, and the planes 
of separation, which are without lustre, exhibit here and there 
black shining spots, and lines apparently of a bituminous 
nature. It emits no unpleasant smell when burning, and leaves 
copiotts greyish-white ashes. This coal is not the same with 
that of Disco Island, which contains the amber ; it differs from 
it both in colour and structure. There is a piece of fine pitch 
coal dr jet among the objects picked up in the neighbourhood of 
Cape Hcarne. 

Part of the specimens of argillaceous and brown ironstone, 
found in Melville Island, evidently belong to Ae same formation 
as the sandstone so abundant in these parts/and are alike cson- 
cbmitants of the coal. They donsi^t chiefly of rounded piecea, 
afrid likewise of geodes : Ac formef appear also to exist here in 
Aeshape'df a con^omcrate. S6me spedimens from Tabie-htll 
tod its neighbourhood, as also from JLiddon’s Gulf, are marked 
with the impressions of bivalves, particularly of a smaH, flat. 
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coUecti^d bif Cct.ptaiii Parry. 

ovate cuaeiforai species of xnytilus. Ooe of the fragitieota of 
compactbrown iron .atone exhthita a gloaay surface aufl fracture^ 
approaching to fibrous. 

There are also specimeos of sandstone which exhibit a liau* 
sition into a kind of brown ironstone ; in tliis stale it is gcuc- 
rajly seen as tabular pieces* similar to that which in some parts 
of Norway* is deposited in beUs of a few inches’ thickness 
in sandstone* into which it passes. 

In the same manner the hydrous oxyde of iron is seen to pe¬ 
netrate clay which here and there slightly eflervesces with amds* 
and is therefore a ferruginous marl. 

There are a few varieties of slatc-cluy, such as might be ex* 
peeled to occur with coal and sandstone formations ; they are 
very soft, of asli-grey* and greenish-grey, colour* and .were found 
overlaid by sandstone at the bottom of ravines. 

The limestone from Melville Island* especially that from 
Table-hiil* bears the character belonging to that of the oldest 
fletz or transition formation. The secondary fossils which it 
contains are chiefly bivalve shells and corallines. None of these* 
however* are perfect enough to admit of tlic determioution of 
the genera to which they respectively belong* except a small 
species of Terebratula of that division which comprehends the 
Petunculi of earlier writers on pctrifactioivs, and u species of 
pavoaites* which does not appear to diflerfruiu K QoiJdandicus. 

There arc a few specimens among those from Winter Harbour 
and Table-hill* which appear to bespeak the presence of fleU 
trap-rocks in Melville Island; but being found as rolled stones* 
they do not allow any judgment being formed of the relation in 
which they stand to the other formations. I have seen from 
tiiose parts a few. small fragments of calcedony* with opaque 
stripes like the onyx from Iceland and Ferroe; fragn^itsofred 
jasper* and of a jaspery breccia; a piece of a compact .borqr 
^opfinlike mass of,greenish colour mixed with, reddish*, 
srnaU rolled pieces of among them a 

ctmen ^ wQpd-bornatoue of grpyish-broiiKn colour* wjUi conqp^- 
triCi.yellowish-white . ,^or, should I oiqit.ftneutiuuing. a 

similar specimen of wood.stone, from Martin’s island* 
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Mr. Macneill on the Influence of 

with numerous close concentric rings^ the curve of which indi** 
ctites its beitig a fragment of the stem of a petrified dicotyle¬ 
donous tree. It is susceptible of taking a beautiful polish. 

I remain, my dear Sir, with great regard, 

Very sincerely yours, 

CllARtES KONtG. 


Art. IV. On the Injluence of Local Attraction upon the 
Magnetic Needle^ hy Mr. John Macneill. 

[In a letter to the KditarJ 

[Mr. Macneill has obligingly forwarded us a map of the district alluded to 
in the following communication, but as the subject is sufficiently intelli¬ 
gible without it, we have not thought it necessary to delay the publica¬ 
tion of the paper.J 

Sin, Mount Pleasant^ January 20^A, 1823. 

Ik the progress of a trigonometrical survey, in which 1 am 
now engaged, of the County Louth in Irelahd, I have frequently 
observed instances of a local attraction, by which the magnetic 
needle is considerably affected; the most remarkable instance 
of this 1 observed in the beginning of this month, on the South 
side of the range of mountains which runs from Newry to 
Carlingford, and not more than two miles north of Dundalk; 
this range is here broken into deep glens, bordered by conical 
and detached hills. One of these, which appears especially 
to cause a deviation in the needle, is not of so consider¬ 
able an elevation as many of its neighbours, but rises coni¬ 
cally on the side of the principal range: its surface is rocky 
and uneven, with very little freestone towards the south and 
south-west; I have sent you a small specimen of the stone of 
which it appears to be composed, and which affects the mag¬ 
netic needle very powerfully: the principal object 1 had in 
view in observing the deviation of the needle in the different 
parts of this county, was to exhibit on my map such districts 
as could not be surveyed by the needle, for 1 am sorry to say, 
that the old and impetfect instrument the circumforenter, still 




Local AUracUon vpon the MagMiic ^Needle, 

GOi^iiQues to be used by land surveyors, wiih very feyv 
tioDB throughout the whole of iht^ country ; as \i 
evident, that any survey made by the needle in such a district as 
the one in question must be incorrect, 1 couqpived it would not 
be unacceptable to many to have such information inserted in 
a county map. From a mean of ten observations of the sun, 1 
found the variation of the needle from the true meridian to be 
28® 9' 41" at the point C towards the west; at the point 9, a 
distance of 45 perches from the former, it was 29® 2', and at 
8, distant 38 perches from the last, it was 29® 40'; at the point 
7, a distance of 20 perches, it was 30® 4'; at the point 0, a dis¬ 
tance of 15 perches, it was 31® 40'; at the point 5, a distance 
of 28 perches, it was 32® 45'; at 4, it was 31® 37',j,ho ilistancc 
41 perches ; at 3, it was 30® 1', the distance 20 perches; at 2, it 
was 29® 7', the distance 29 perclies ; and at the point 1, it was 
28® 10'; at wliich it has again become very nearly lire true 
-annual variation of the year : the lines D, 1,2, 3, &c., are the 
magnetic meridian, and the red lines shew the deviation of the 
needle at those points. I have taken the liberty of forwarding 
you the above Rifling remarks, wl^h perhaps you may think 
worthy of some notice in your valuable and useful publication. 

I have the honour to be, Sir, 

With respect, your obedient servant, 

John Macn^ilLj^ 


Akt. V. A RCK*s Genera of Shells. 

(Contiimcd from Vo!. XIV. p. 32?.) 

9th Family. 

Najada*, (4 Genera.) 

Fresh water shells. Hinge sometimes with an irregular, 
simple, or divided tooth, and a longitudinal toq^h,ex¬ 

tending under the corsejet $ ^oir^times no tooth, or is fornished, 
through its whole length with irregular, granular tubercles. 
lHusoular impression posterior, compound. Beaks dfoortic^te, 
often eroded. 


* River Nymphs. 
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' The Naiadft are distinguished from the fresh water 

eo&ek^ by their hinge, and the animal inhabitant. The shell 
is free, regular, eqnivalve, inequilateral, always transverse; the 
is greenish, inclining to brown, and is always wanting 
at the beak. The muscular impressions are lateral, and quite 
separate; that of the posterior side is composed of two or three 
distinct or unequal impressions, which distinguishes them from 
the other bimuscular conebifera. 

The animal has no projecting syphon or tube ; its foot is 
lamellar, transversely elongated, and rounded, which it pro¬ 
trudes beyond the valves, and uses for locomotion. It generally 
remains partly buried in the mud, with the beaks immersed. 

1. Unio*^. 

Shell transyerse, equivalve, inequilateral, free; beaks decor¬ 
ticate, almost eroded. Muscular impression posterior, com¬ 
pound. Hinge with two teeth on each valve; one, cardinal, 
short, irregular, simple, or bifid, substriated; the other elon¬ 
gated, compressed, lateral, channelled, extending under the 
Corselet, fm* a considerabl|^ space along the low^r margin on that 
side: Ligament external, 

Linneeus confounded the Unio with the Mya, although the 
latter is a sea shell, and very different in form, hinge, position 
^'the ligament, and the animal which inhabits it. 

The Unio is eminently distinguished from the Anodonta, 
(which it resembles externally,) by its hinge. Each valve has 
a short cardinal tooth, that on the left valve generally simple, 
that on the right divided into two lobes, besides a lateral tooth, 
as deticribed above. The two teeth of each valve articulate toge- 
thes when the valves are shut. The shell of the Unio is formed 
in graeral, of a very brilliant mother-of*pearl; externally, it is 
covered with a greenish or brown epidermis, except on the 
beaks, which are decorticate, and more or less carious. Lastly, 
the lamina of the margin of the shel), above the lateral tooth, 
has a truncation or sinus, which seems to receive a portion of 

* A pearl called an ITnion, from vnu«, because no two, found in the sama 
shell, are alike. 
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the ligament. The Uniones live buried in the mud« in rivers, 
with the beaks downwards, and many of them produce tolerably 
fine pearls. Several are slightly gaping^ 

This genus is subdivided into (1) shells with the cardinal tooth 
short, thick, not crested, (e» criie) and substriated, 30 species; 
and (2) cardinal tooth short, flattened,, prominent, and often 
crested,—18 species. 

Type. Unio sinuata^. (Mya margaritiffera ? Linn.} 

Shell ovate-oblong, compressed, sinuous, on the upper part 
thick ; nates rather prominent; cardinal tooth thick, tobed, 
striated. Rivers of the JSuropean Cojitinent. In all 48 species. 
PI. I. Fig. 69. 

2, Hyriaf- 

Shell equivalve, obliquely triangular, auriculated; base trun¬ 
cated and straight. Hinge with two low teeth ; one, posterior 
or cardinal, divided into numerous diverging parts, of which 
the interior are the smallest; the other, anterior or latera.., 
very long, and lamellar. Ligament external, linear. The 
Hyria is distinguished from the Unio, by its general form, aud by 
the cardinal tootli, particularly that on the right valve, wb^ch is 
divided into numerous lamellar folds, the innermost very small, 
and has the appearance of a bundle of very unequal, diverging 
laminm. This compound tooth is rather depressed than pro¬ 
minent, and always inclines towards the posterior side of the 
shell, instead of rising perpendicularly to the plane of the valve. 

Type. Hyria avimlarist, (Mya Syrmatophora ? Gmel.) 

Shell with umboncs and nates smooth; ears large, produced 
to a point, subacute. Brazil ? 2 species. PI. I. Fig. 70._ 

3. Anodonta§. ' ^ 

Shell equivalve, inequilateral, trailsvcrsc. Hinge linear, 
without teeth. Base of the shell terminated by a smooth car- 

I 

* ^ * 

* Sitmws, 

t a alliiding, we suppose, to the form of the cardinal 

tooth. ^ 

t Allied to the avic^Ua, 

if ironi it, not, and a toitth, having no teeth. 



26 ' Lamarck’s Genera of SheWs. 

diaal laminap truncated or foriaing a sinus at its anterior exter- 
mity. Two distant muscular impressions, lateral, subgeminalf 
Ligament linear, external, its anterior extremity inserted in the 
sinus of tbe cardinal lamina. 

The anodontse, which Linneeus confounded with the Mytili, 
ora fresh water shdls, usually very thin, and often of a large 
size. They greatly resemble the Uniones, but have neither 
cardinal nor lateral tooth, the hinge presenting merely a smooth 
interior margin, or lamina, situated immediately below the 
nymphee, and terminated anteriorly by a truncation or sinus. 
The shell is nacreous, and covered externally with a thin, 
greenish, false epidermis; beaks decorticate, oblique, partly 
inclining to the posterior margin. The animal has two short 
tubular apertures, formed by the posterior extremity of the 
mantle, and furnished with little tentacular threads. It has 
nobyssus; it has a very large, almost round, compressed muscu¬ 
lar foot, which it uses for locomotion. It is hermaphrodite, and 
iaeems to be viviparous, for the ova pass between the branchim, 
where the young are found with their shell perfectly formed. 

The species arc subdivided into(l) shells without any distinct 
angle at the posterior extremity of the cardinal line, 10 species; 
andC2) those which are distinctly angular at that part, 5 species. 

Type. Anodonta Cygneus^. (Mytilus cygneus, Linn,') 

Shell ovate, brittle, posteriorly dilated, rounded; with un¬ 
equal transverse furrows ; nates obtuse, Lakes^ §c qf Europe, 
In all 15 species. PI. I. Fig. 71. 

4. Iridinat. 

Shell equivalve, inequilateral, transverse; beaks small, slight¬ 
ly curved, almost straight. Muscular impressions as in the 
Anodonta. Hinge long, linear, attenuated towards the middle, 
.tubercular through its whole extent, almost crenate; tubercles 
unequal, frequent. Ligament external, marginal. 

The principal difference between the Anodonta^Q|tnd Iridina, 
consists in the tuberculated hinge of the latter, in other rc- 


^ From cygnust u $wan» 


i From A’m, u raitUfow. 



Lamarck’s Genera of Shells. 


27 


spects they are very similar. The shell is rather iliick, brilliaot 
pearly, reddish, especially internally, and iridescent. 

One species. Iridina exotica*^. 

Shell transversely oblong, longitudinally striated; striae very 
delicate ; lateral edges rounded : beaks slightly projecting above 
the hinge. Rivers of Hot Clhnatcs. PI. I, Fig. 72- 

lOth. Family. 

CifAMACEA. (3 Genera.) 

Shell inequivalve, irregular, fixed. Hinge with one thick 
tooth, or none at all. Two separate, lateral, muscular impres¬ 
sions. • 

The ligament of the shells belonging to this family is exter¬ 
nal, and sometimes sunk irregularly towards the interior j "with 
respect to the hinge, they have some analogy to the tridacnea; 
they are often lanieliar and spinous, their beaks always irregu¬ 
lar, sometimes large and contorted. 'I'he animal has only 
short, disunited syphons. The shells arc attached to rocks, 
corals, and often to each other. 

1. Dicerasf. 

Shell inequivalve^ adhering; beaks conical, very large, di¬ 
verging, irregularly spiral. One very large, tliick, concave, 
subauricular, prominent tooth, in the largest valvUi Tvro mus¬ 
cular unpressious. ^ 

The diceras somewhat resembles the isocordia in external 

* We have given the <diiuraotekra of L exotica^ as beiafg^ the only 

species described or named by Lamarck. Mr. Sowerby {Genei'U qf Recent 
and Fossil Shellsy) has a beautilul figure of another species, /. clongata ; and 
Mr, Swainson, (P/ti/. Ixi. 112,) ^as described three species, m.,/. 

striida^ I. elongata^ and /. ocata. Our figure is taken from the single polished 
valvey in the British AfuMum, which Mr«Bwaizisoii thinks probably belongs 
to the last sj^ccies, if properly to either of them. It was certainly a mis¬ 
take, as he observes, to call it L exatiea. Mr. Swainson describes the 
i. ooato, as follows. ** Shell smooth, transversely oval; umboaes pioBii- 
nent and nearly medial.'^ 
t From bf and signifying with two horns 'i 
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form, bufc it is more noariy allied to the Ohama» in which 
Bniguiere has included it. It differs fVom them^ howevei*.''by 
its hinge, and the singular form of the beaks« 

Only one species. Diccros arietinum^. (Chama bicornis. 
Fossil, from'Mont Sal^vc. France, PI- I. Fig. 73. 

2. Chamat* 


Shell irregular, ineqiiivalve, fixed; beaks curved, unequal. 
Hinge with only one thick, oblique, suberenate tooth, fitting 
into a pit on the opposite valve. Two distant, lateral, mustru- 
lar impressions. Ligament external, depressed^ 

In the genus chama Lianeeus has included very dissimilar 
shells, uniting regular and equivalve shells with those that arc 
irregular and inequivalve, and free shells with fixed. Bruguiere 
reformed this genus, which now consists of irregular, coarse, 
rough, scaly or spinous shells, with very unequal valves, and 
only one thick, oblique, transverse, callous tooth, usually crenatc 
or furrowed. The beaks are curved inwards, and only one of 
them projects at the base of the shell. 

The chainm usually live in shallow salt water; they are 
always found attached to rocks, or corals, by the larger valve, 
or adhering together in various groups: except the scaly or 
lamellar species, they are seldom brilliantly coloured. This 
genus is subdivided into (1) shells, whose beaks turn from left 
to right, 10 species; and (2) t^ose from right to left, 7 species. 

Type. Chama lazaras, ^Idem, Linn.) 

Shell imbricate; lamellm dilated, wavy-plicate, sublobate, 
obsoletely striated. American Ocean. In all, 17 recent spe¬ 
cies, and 8 fossil. PI. I. Fig. 74. 

f > i 




3. JEtheriat. 

iit^gular, ineqUiralvev adhering; beaks, shoift^ sud^j 


r'i: 


.t 


.. . '< t' 

? Jit 




, t a fipecfjcs.of: ibf^ said to bs^ doriv^ 

from to gape, 
t One of the oeeanidesy or Ha-nymphs^ 
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IB tbe baae.of th^ivalvea. Hinge without teethe wavy," 
substauoiuit onequoL Two diataiit, latorai, d>lafng' muaculftt' 
impressions. Ligament externa^ tortuous, partly penetrating 
the shell. 

The etherise are very rare shells, and little known, being 
attached to rocks at a considerable depth in the sea. They 
might be mistaken for ostreaj, from their irregular form, but 
they are allied to the chamee by their separate, lateral, bi- 
musoular impressions, and indeed are only distinguished from 
them, by having ao*tooth at the hinge; they are, however, much 
more pearly and brilliant than the chamm internally, and their 
shell is perfectly foliated, like that of the ostreaj. Most of them 
are rather large, and ail are attached by the lower valve. 

This genus is subdivided into (1) shells having an oblong 
callus in the base of die shell, 2 species ; and (2) those which 
have no such callus. 

Type. Etheria semiluriata 

Shell obliquely ovate, semi-circular, rather gibbous; posterior 
side straight; nates conformable, nearly equal. Indian Gcmn? 
In all 4 species, PI. I. Fig. 75- 

Second Order, 

COICCUIFEHA UHlMUSCULOSAf* 

Only one muscle, which appears to pass through the body. 
Sh^ll with one internal muscular impression, nearly in the centre. 

The distinguishing characteristic of this order is the singular 
muscle by which the animal is attached to its shell, the impres¬ 
sion of which, is generally discernible in each valve, sometimea 
very large and remarkable. The shell is generally irregular, 
inequivalve, and of a foliated texture; but, besides that these 
characters are not peculiar to the genera belonging to this order, 

* Crtacent-^ska^, Lamarck's si^ecies of the second subdivision. 

The skelb.from which our fiffuro is was obligingly lent m hy. Mr- 
Sowerl^, It is extremely difficult to determine the species of some of the 
irregular shells, whose forms are liable to almost infinite variations. We 
think our specimen is pretty certainly £, semthniofa, but that, and 

tIA' otiter, nofi-eallous thelf^ B. tnduvma, given by loiin^rck, Uifiy be 
merely varieties in shape of the same species. 

t Hwrinff «ne mifcle,' 


■M'- 
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since the same is nearly the case with the chamaceo, they are not 
common to alt of them ; for some, as the primes, &c., have a 
regular shell, without a distinctly-foliated texture, others, as Uie 
lingula, have their valves equal, or very nearly so. 

This order consists of tlirce sections, the first containing three 
families, the second and third, two each. 

Section 1st. 

Ligament marginal, elongated on the edge, sublinear* 

Most of the shells of this section adhere ,to marine substan¬ 
ces by a byssus ; several of them are eipilvalvo, not foliated. 

1st Family. 

Trii>acnea, (3 genera.) 

Shell transverse, equivalvc, muscular impression below the 
middle of the superior margin, and extending, on each side, 
under it. 

The shells of this family are regular, solid, and remarkable 
by their sinuous or wavy superior margins. 

1. Tridacna 

Shell regular, equivaive, inequilateral, transverse; lunula 
gaping. Hinge with two comi>res.sed, unequal, anterior, enter¬ 
ing toeth* Ligament marginal, external. 

Linnaeus confounded the tridacnm with the chamte. They 
are rather handsome shells, often above the middle size, and 
sometimes so gigantic, that one speeies, (T. gigas,) is the largest 
shell known. 

The animal has but one transverse muscle, and the interior 
of the shell exhibits a single, elongated, arched, muscular impres¬ 
sion, running below the superior limb, and widest at the middle 
of the margin of the valves. * 

The tridacna is perfectly distingtiished from the hippopus, by 
the lunula always being open and gaping, through which tho 
animal protrudes a byssus, to fix its shell to the rocks, and bjp 

♦ From and to bUe. A name given to a kind of oyster, 

so large as to require to be eaten iu three pieees.^Pliu. 32. 6. 
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which it is suspended, however largo and heavy it may be. The 

• 

cardinal teeth are on the anterior side, below the corselet. In 
nu>st species, the margin of the Innuhir aperture is crenate. 

Type. Tridacna gigas (Chaina gig‘as ? Linn.') 

Shell very large, transversely ovate; ribs large, imbricate-* 
sqnamose; squamm short, arched, crowded ; interstices between 
the ribs not striated. 

Indian Ocean, 7 Species. PI. I. Fig. 76. 

A shell of this species was given to Francis 1. of France, by 
the Republic of Venice, the valves of which arc used to hold the 
holy water, in the Church of Saint Sulpicc, at Paris, Although 
enormously large, there are others still larger, 'i'he biggest 
known is said to weigh five hundred pounds. 

2. Hippopus t* 

Shell cquivalve, regular, inequilateral, transverse; lunula 
close. Hinge with two compressed, unequal, anterior, entering 
tcerii. Ligament marginal, external. 

The hippopus differs from the Tridacna, by having the lunula 
shut; the margin of the valves at that part being indented, but 
close together; wherefore the animal cannot fix itself to rocks 
by a byssus, like the tridacna, and consequently must have a 
different organization from that of the preceding genus. 

The general form and appearance of the two shells is very 
similar. 

One species. Hippopus maculaius J, (Chaina hippopus. Ztnn.) 

Shell transversely ovate, ventricose, ribbed, subsquamose, 
white with purple spots ; lunula cordate, oblique. 

Indian Ocean. PI, I, Fig, 77. 

2nd. Family. 

Myttlacea, (3 Genera.) 

Cardinal ligament subintemof, marginal, linear, very entire, 
occupying a large, portion df the anterior margin, and, by its 
elasticity, tending to keep the valves open. 

Tlie shell of the mytilacea is elongated, equivalve, regular, 

I 

* tiiant. f Prom iTnrt; a ami irir? a/W. t ^t otted. 
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* 

seldom foliated with a slight, usually rather elongated mus¬ 
cular impression on each valve. Tlie contraction of the muscle 
of attachment enables the animal to close the shell completely^ 
(except those which have gaping valves,) but as that, if conti¬ 
nual, might be injurious to it, it is provided with an interior, 
and sometimes double adductor, ligament, first noticed by Dr. 
Leach, which keeps the valves half open for the free passage of 
the water, at once counteracting tlic tendency of the cardinal 
ligament to open the shell entirely, and relieving the muscle from 
a state of constant contraction. Most of these shelhdsh are 
fixed to marine bodies by a byssus, and have a tongue shaped, 
or conical foot, .which they use to draw out and attach the fila¬ 
ments of the byssus. 

1. Modiola*. 

Shell-subtransvcrsc, equivalve, regular ; posterior side very 
short. Beaks almost lateral, depressed on the short side. 
Hinge without teeth, lateral, linear. Ligament cardinal, almost 
wholly internal, inserted in a marginal channel, beginning under 
the beaks, and extending to part of the anterior, inferior mar¬ 
gin the valves. ^.Oao sublateral, muscular impression, elon¬ 
gated, axe-shaped. 

Almost all naturalists have hitherto confounded the modiolm 
with the my till. They differ from tliem however, in being rather 
transverse than longitudinal shells, the beaks not being truly 
terminal, a slight projection of the posterior side extending 
beyond them ; which projection Lamarck considers as the short 
side of the shell. Moreover they are rarely fixed by a byssus, 
although tliey are spinners, like the inytili. Their 

muscular impression is superficial, and analogous to that of the 
inytili. They usually gape a little at the middle of the contracted 
margin of the posterior side. 

Type. JSfodiola papuana f. 

obltmg, solid, whitii^ violet; anterior aide obliquely 
dilated ; umbones tumd, obtusely angular. 

North America, 23 recent Species, 5 fossil. PI. I. Fig. 78. 

* A little measure, or luicket: diminutive,from modiut ,a IwsJwh t Papuan,^ 
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2. Mytilus 

Shell longitudinal, equivalve, regular, pointed at the base, 
fixed by a byssus. Beaks almost straight, terminal, pointed. 
Hinge lateral, usually without teeth. Ligament marginal, sub- 
internal. One elongated, clavate, subiateral muscular im¬ 
pression. 

Linneeus confounded the ostreoe, ayiculce, anodontie, &c., with 
mytili, though the two first, are inequivalve and foliated, and 
the last, fresh-water shells. 

The mytili are all sea shells, not foliated, nor gaping at the 
superior margin, in which they differ from the pinna, which 
in other respects they a good deal resemble. Their byssus is 
short, with thick or coarse filaments, which they attach and de¬ 
tach by means of a linguiform foot. They have a rather slender 
adductor ligament in the upper internal part of the shell, an¬ 
swering the same purpose as that of the modioia; and another 
ligament, pretty much like the former, in the base of the shell, 
near the beaks, to strengthen the connexion of the valves at the 
hinge. 

The species are subdivided into, (1) Sbsills longitudhlMly 
furrowed,—11 species,—and (2) Those having no longitudinal 
furrows, 24 Species. 

Type. Mptilus Magellanicusf, 

Shell oblong, angular and whitish below; purplish violet 
above, with thick, wavy longitudinal furrows; nates acute, 
nearly straight. Straights of Magellan. In all 35 recent spe¬ 
cies, and 2 fossil. PI. I . Fig 79. 

3. Pinna t. 

Shell longitudinal, cuneiform, equivalve, gaping at the sum¬ 
mit, base pointed, beaks straight. Hinge lateral, without teeth* 
Ligament marginal, linear, very almost internal. 

The jHnnee are sea ^shells, generatty very largCt thin in pio- 
pprtion to their size, often brittle ; itpper margin rounded some- 

* Original LaUn name for the muscle shell fish. 

t From the Straits of Magellan. 

^ itivva, ptTina, a kind of shell fish, also nplmnCf whence the name. 

Vot. XV. D 
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times almost truncutt-d. Liganfent narrow, and so compact, 
tliat the valves seem to be joirifed together on the hinge side? 
and admit of little motion for opening them. Texture of the 
shell, though thin and sometimes foliated, solid; its fracture 
exhibits delicate transverse stria*, similar to those of gypsum. 

The pinnmarti distinguished from the niytili, by the straight¬ 
ness of the beaks, and the gaping of the superior extremity. 

The auiinal is long, without any projecting siphon, and has 
a coni(*al liiiguifonn fool, whicdi it uses in fixing its fine, long, 
shining, and silky byssus, 

'Fvpc. Pinva 7*ur//A'* (Idem, TAnn.) 

Shell large, oblong, forriiginons red ; apex obiicpiely roiuidcd ; 
furrows tliick, s(piainiferons ; squamu* large, serni-tubular. 

Atlantic Ocean. if3 Species. PI. I. Fig. 80, 

3rd Family. 

JVI A t T.E AC EA . (5 Genera.) 

Ligament marginal, siiblinear, either interrupted by indenta¬ 
tions, or serial tootii, or quite simple. Shell sub-inequivalve, 
foliated. 

Although allied to the mytilacea by similarity of position of 
the ligament, the mallacca differ from them by the foliated tex¬ 
ture of the shell, and by its being irregular and inequivalvo. 
Their ligament also is not perfectly internal, for, extending along 
the lower margin of the valves, the facets which receive it in¬ 
cline outwards, forming an open channel, and discovering more 
or less of the ligament. 

1. Crenatula t- 

Shell subcquivalve, flattened, foliated, rather irregular. No 
particular aperture or pit for die byssus. Hinge lateral, mar¬ 
ginal, linear, indented ; indentations serial, callous, hollowed 
into pits, and receiving the ligament. 

The hinge of the crenatula a good deal resembles that of the 
perna, but it is singular, by presenting a row of callous and rather 
concave indentations, which receive the ligament, whereas that 

# 

' • RmU, 1 A little dim. from crena^ the notch of an amir, &r. 
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^ •'' 9 ^ 

of the perna has a row of linear, parallel, ti'uucatoil tceih, ar¬ 
ticulating with those of the op^site valve, the ligament being 
inserted in the interstices of the corresponding teeth. 

The crcnatulee are rare shells, generally thin, sometiiacs 
almost membranous, and brittle. 

Typo. Cranahda 7/mdiolaris *, 

Shell sub-cuneiform,compressed, sub-membranaceous,reddish, 
radiated with white; nates below the base, separated by a sinus. 

South American Seas. 7 Species. PI, I. Fig. 81. 

2. Perna t. 

Shell subecpiivalve, flattened, rather deformed; texture la¬ 
mellar. Hinge linear, marginal, composed of sulciforni, trans¬ 
verse, parallel non-entering teeth, between which the ligament 
is inserted. A posterior sinus, slightly gaping, below the ex¬ 
tremity of the hinge, for the passage of the byssus; sides 
callous. 

The hinge of the perna is so peculiar, that it is surprising 
Linnmus ^should have classed it witli thcostrese; it does not 
even belong to the family of ostracea. It differs from the area, 
by the cardinal teeth of one valve not articulating with those of 
the opposite valve, but, when the shell is shut, lying upon them- 
The ligament also is differently situated from that of the area. 
They have much more resemblance to the crenatulee; they are 
sea shells, with small, nearly equal beaks, situated at one of tiic 
extremities of the hinge. The shell, though pretty solid, is 
composed of ill-joined laniinoe, as is the case, with the other 
malleacea. 

Type. Perna ephippiumX* (Ostrea ephippiuin. Linn.) 

Shell compressed, on the upper part orbicular; posterior side 
longest; margin very acme. Indian Ocean. 10 recent species, 
and 2 fossil. PI. I. Fig. 82. 

* Allied to moduHa. Lamarck’s second species. His type is C. at:icularis, 

t Pema^ strietjy, i^ a gammon of bacon, with the leg ou* It was u&ed to 
denote a kind of shell fish, (very probably our perna,) from Us resemblance 
to a pig’s foc»t, (Plin. 32. sub. fine.) 

I From f 7r», n/>on, and Jwtto;, a Aorsc—a .-w/dd/ilP 

D 2 
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Mallctib *- 

Shell subcquivalve, rude, dcfoftiied, f^nicrnlly elongated, ru1>- 
lobatc at the base; beaks small, diverging. Hinge without 
teeth. An elongated, conical pit, below the beaks, obliciuely 
traversing the facet of the ligament. Ligament subextcrnal, 
short, inserted in the short, sloping facet of each valve. 

The mallei are distinguished from the pernee by their hinge; 
from the aviculm by the conical pit below the beaks, and by 
the valves being, though irregular, of the same size, and having 
no sinus on tlic left valve. The mallei arc remarkable for their 
form ; they are coarse, irregular shells, with little beauty exter¬ 
nally. Intenially they arc rather brilliant pearly, especially af 
the part occupied by the body of the animal. They arc exotic 
sea shells, and some of the species (as the malleus albus) very 
rare. They have a byssus, which protrudes through a small 
posterior aperture, near the beaks. The inclined sides of the 
valves form an open channel at the base. 

Type. Malleus alhtis t. 

Shell trilobate; lateral lobes of the base very long; no sinus 
for the byssus, or not distinct from the pit of the ligament. 

Soutlforiental sens. 6 Species. PI, I, Fig. 83. 

4. Aviculal- 

Shell ineqtiivalve, brittle, rather smooth; base transverse, 
straight; extremities produced, the exterior caudate. A sinus 
in the left valve for the passage of the byssus. Hinge linear, 
unideutatc; cardinal tooth of each valve under the beaks. 
Facet of the ligament, marginal, narrow, channelled, not tra¬ 
versed by the byssus. 

When the valves are spread open, without separating, the 
sbeW has a rude resemblance to a bird on tire wing, whence its 
name. 

The avicu/a? are sea shells, generally muticate, or not squa- 

mose externally, thin, and pearly within. Their beaks are ob¬ 
lique, small, and not prominent. 


* A lunmner. 


1 White. 


i A mile bird. 
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Typo. Ji^icula crocca *. 

Shell smooth, muddy yellow, not spotted; wing obliquely 
divaricate. 

Isle of France. 15 Species. PI. I, Fig. 84. 

5. Meleagrinaf* 

Shell eqiiivalvc, qnadrato-rotundatc, externally squamo$e ; 
lower cardinal margin straight, anteriorly not caudate. A sinus 
at the posterior base of the valves, for the passage of the byssus; 
margin of the left valve at that part narrow, emarginate. liingc 
linear, without teeth. Facet of the ligament marginal, elon¬ 
gated, subexternal, dilated in the middle. 

I he meleagrina is distinguished from theavicula, by the dif¬ 
ferent form of its shell, which is nearly equivalve, by its never 
having the tail nor cardinal teeth of that genus, and by the widen¬ 
ing of the ligamcntal facet at the middle part. The aperture 
for the byssus also occasions a callous, re-entering angle on 
each valve, which is not found on the aviculee. The meleagrina 
is not so smooth, and more squamose than those shells ; its in¬ 
ternal pearly coat is sometimes thick, and very brilliant, and it 
often contains true pearls. The hnest of those ** costly and 
beautiful substances I,” are found in one species, (ill- margan* 
tifera^ of this genus. 

Type. Meleagrina mttrgnritifcra^, (Mytilus margaritiferus, 
hinn.) 

Shell subquadrate, rounded above, greenish brown, with 
white rays; lamellae longitudinal, imbricate; the upper ones 
largest. 

Fersian Gulf 2 Species. PI. II- Fig. 85. 

Section 2nd. 

Ligament not marginal, contracted into a short space below 
die beaks, always visible, and not forming a tendinous cord 
under the shell. 

The shells of this section are well distinguished from those 
of the preceding by the form and situation of the ligament. 

• colour-^yvUtnv- Lamarck's sixtli species, t a Ouioen 

fowl. 


} Davy. 


f^tPearl-hearing. 
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They are generally auricnlated at the base or extremity of the 
cardinal margin. They are all ine<|uivalve, for, though in many 
the valves are of the same size, one of them is always more 
convex than the other. 

Isl, Family. 

pECTiNinA. (7 Genera.) 

Ligament internal, or senii-intcrnal. Shell generally regular, 
compact, not foliated. 

Tho pectinida arc usually auriculated, and striated ; the 
slrice, or ribs, radiating from the beaks. The ligament is internal, 
but sometimes visible on the outside, in consequence of an in¬ 
dentation between the beaks, or of their distance from one 
another. Some arc free shells, which the animal attaches at 
pleasure by a byssus ; others are fixed to marine substances by 
the loAver valve. 

1. Pedum*. 

Shell inequivalve, slightly auriculated, lower valve gaping. 
Beaks unequal, distant. Hinge without teeth ; ligament partly 
external, inserted in an elongated, channel-shaped pit, formed 
in the lower side of the beaks; lower valve notched near the 
posterior base. 

Tlie pedum is a free, regular, inequivalve shell; and the sin¬ 
gular notch of the lower valve shews that the animal has the 
power of attaching it by a byssus. One Species, 

Type. Pedum spondyhideum t, (Ostrea spondyloidea. Gmcl.J 

Shell cuneiform oval, rather flat; upper valve longitudinally 
striated; strise rough, granular. 

Indian Seas. PI. II. Fig. 86. 

2. Lima}. 

Shell longitudinal, subcquivalvc, auriculated, slightly gaping 
at one side between the valves; beaks distant, their interna! 
facet inclining outwards. Hinge without teeth. Cardinal pit 
partly external, receiving tlie ligament. 

The lima has no notch on the lower valve; the little ears at 
the base of the shell, though small, are distinct. Linnscus ar- 
* A shipherd*s crook, ^ Resembling a sjtondyltts, t A 
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angcd these shells with the ostrea>, but they diO'er from them 
in being free, regular and almost cijuivalve, and from the pec- 
tines by their remote beaks, and cardinal pit. They arc sea- 
shells, and generally white. 

Type. Lhna squamosa*. (Ostrea Lima. IJnn.) 

Shell oval, depressed, cut ofT as it were at the fore part; ribs 
sqtiainosc, very rough ; hinge oblique; margin plicate. 

American Ocean, 6 recent species, and 5 fossil. PI. 11. Fig. 87. 

3. Plagiostomat. 

Slicll subequivalvc, free, subuuriculated; cardinal base 
transverse, straight. Beaks rather remote, their inner sides ex¬ 
tending into transverse, flattened, external facets, one straight, 
the other obliquely inclined. Hinge without teeth. A conical 
cardinal pit, situated below the beaks, partly external, opening 
outwards and receiving the ligament. 

The plagiostoma differs from the pcctcii, by the beaks not 
being contiguous, by the external and flattened facets of the car¬ 
dinal base, and by the pit for the ligament opening, by a hole, 
outwards. Except that it wants their two cardinal teeth, the 
hinge of the plagiostoma resembles that of the spondylus. It 
is distinguished from the lima by not gaping at either side, 
whence it cannot be attached by a hyssus ; for it is a mistake to 
suppose that the external aperture of the ligamental pit serves 
for the passage of that apparatus, a circumstance which never 
occurs with the conchifera, and is incompatible with the dispo¬ 
sition of the organs of the animal. The plagiostoma is only 
known in the fossil state; its shell is generally thin, even in 
those of large size. This genus was first observed by Mr. 
Sowerby. 

Type. Plagiostoma transversa t. 

Shell very large, transversely ovate, rounded above ; lower 
tsides oblique ; longitudinal furrows very numerous, transvcisely 
striated. 6 Species. PI. 11. Fig. 88. 

• Sqvamost, Lamarrk's second Species, His type is L. 

t Fraui ilXtfxu;, oblhjue, and ft tnontk. t Transverite, 
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4. Pecten*. 

Shell free^ regular inequivalvc, auriculated; inferior margin 
transverse, straight; beaks contiguous, with no intermediate 
facet. Hinge without teeth: a triangular cardinal pit, wholly 
internal, receiving the ligament. 

The pectincs are almost always longitudinally radiated with 
fine or coarse ribs ; the base of the shell is terminated by a 
straight, transverse line, beyond which the beaks never project. 
The valves are generally thin, of equal size, but not equally 
convex, the upper being almost constantly flattened ; their tex* 
ture is not loose-foliated like tliat of the ostreee. They Sure sea- 
shells, much diversified, very numerous in species, and the spe¬ 
cies not easily determined; they are usually ornamented with 
various and brilliant colours. They are always auriculated, and 
the largest ear is on the posterior side, and beneath it is a sinus. 

The species are subdivided into (I) Shells with the cars 
equal, or nearly equal,—26 species ; and (2) Those with the 
ears unequal,—32 species. 

Type. Pecten maximus i. (Ostrea maxima. Zinn.) 

Shell inequivalve, upper valve almost flat; radii rounded, 
longitudinally striated. European Seas, In all 59 recent spe¬ 
cies, and 26 fossil. PI. II. Fig. 89. 

5. PlicatulaJ. 

Shell inequivalve, not auriculated, contracted towards the 
base; upper margin rounded, subpHcate ; beaks unequal, with 
no external facet. Two strong cardinal teeth on each valve, 
with an intermediate pit which receives the ligament; ligament 
wholly internal. 

^rhe plicatulm are sea-shells; they differ from the pectines by 
having cardinal teeth, and being without ears; and from the spon- 
dyli, by having no external facet, nor consequently the inter- 
mediate furrow, occasioned by the ligament of the spondyli; 
nor are they spinous, like those shells. 

• A comb. Also the origfaal, Latin name for, all shell-fish, striated, or 
libbed like cockles.' 

♦ t TA<f largcft 


Djim. from p/ica, a/o/d, or wrinkle. 
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Type. Plicatnla cnstata^. 

Shell oblong, cuneiform, ferruginous, subcristate; folds large, 
simple, squaniose. 

American Seas, 11 Species. PI. IL Fig. 90. 

6. Spondylusf. 

Shell inequivalve, adhering, auriculated, spinous or rough ; 
beaks unequal; an external, flattened, cardinal facet on the 
lower valve, divided by a furrow. Two strong cardinal tpeth 
on eacK^yalve, with an intermediate pit for the ^gament, com¬ 
municating at its base with the external furrow. Ligament in¬ 
ternal; remains of former ligaments perceptible externally in 
the furrow. 

The spondyli are particularly distinguished from the ostrem 
by the cardinal teeth ; they are generally covered with spines, 
which are occasionally very large, subulate, or lingular; some¬ 
times simple, sometimes foliated at their summit, and always dis¬ 
posed in rows, or longitudinal, radiating strim, or ribs. They are 
for the most part variously and brilliantly coloured; the lower valve 
is always the largest and most convex, and is terminated at the 
beak, by a kind of talus, which appears as if cut with a sharp 
instrument, and presents a flattened, inclined, triangular facet, 
divided by a furrow. This cardinal area increases in length 
by age, in consequence of the animal changing its place in the 
shell as it grows, and at the same time displacing the upper 
valve J. 

The animal, like that of the pecten, has two rows of short, 
tentacular threads on the border of the mantle, and the vestige 

1 * CreaSedf Liamarck'a third species* His type is P, ramMa, 
t sptmdyhxM^ a knuckle^ ox vertebra. Also the original Latin name 

for a kind of shell-fish. 

t On this supposed dislocation of the upper yalre, Mr. Sowerby vety 
portinenUy remarks, ^^-Tho teeth of the two valves are so formed, that with¬ 
out breaking away some portions of them, or of the circunuacent parts 
of the hinge, the two valves cannot be sej^arated. We have mentioned this 
fact before in our account of the genus ostrea; and we here repeat it, to 
shew how impossible it is that the animal should displace its upperwalve, 
as Lamarck asserts, in order to produce the progressive elongation of the 
area of the hinge of the lower valve.” (Genera of Recent and Fossil ^ 
Shells. No. 9.) 
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of a foot, ill the form of a radiated disc, and furnished with a 
i)hort pedicle. 

Type. Spondyliis gtBdcropus. (Idem. Linn.) 

Shell red above; strioc small, longitudinal, close together, 
rough, granular; from six to eight rows of sublingulatc, trun¬ 
cated, middle-sized spines. 

Mediterranean. 21 recent species, 4 fossil, PI, 2. Fig. 91. 

7. Podopsis. 

Shell inequiyalvc, subregular, adhering by the lo\yer beak, 
iuauriculate; lower valve largest, most convex, and its beak 
most prominent. Hinge without teeth. Ligament internal. 

The podopsides, which are only known in the fossil state, arc 
similar in some respects to the gryphoea, but are distinguished 
from them, by the lower beak not being curved either above the 
upper valve, or over the side, '^i’hey resemble the pectines by 
their regularity, by the shell not being foliated, and by their lon¬ 
gitudinal strim. They appear to have some relation to the pla- 
giostoma, but differ from them in being fixed shells, and in want¬ 
ing the opposite beaks, with their intermediate, obliquely in¬ 
clined facet. The upper valve of the podopsis, which is always 
shorter than the other, seems to have no beak, in consequence 
of its not being curved or prominent. 

Type. Podopsis inincata 

Shell longitudinal, cuneiform, rounded above, suboblique; 
strife longitudinal, thin, sometimes rough, with a few prickles; 
longest beak crcnatc. 

Tourainc. PI. II. Fig. 92. 

2nd Family. 

OsTKACEA. {5 Genera.) 

Ligament internal, or scini-intcrnaL Shell irregular, texture 
foliated, sometimes papyraceous. 

Almost all the ostracea are irregular shells, of a foliated or 
lamellar texture, seldom auriculated attlie base,-and still more 
rarely radiated externally. 

The animal has no foot, arm, ot projecting siphon; in many 

* Tr$47iCfUrJ, 
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species, the shell is fixed to marine bodies by ihe lower valve, 
which is always the largest. The first three genera of this 
family have a semi-internal ligament, a foliated, and often very 
thick shell. The two last have the ligament internal, and the 
shell thin or papyraceous. 

1. Gryphoea 

Shell free, inequivalve; lower valve large, concave; beak 
prominent, curved spirally inwards ; upper valve small, flat, 
opercular. Hinge without teeth ; cardinal pit oblong, arched. 
A single muscular impression on each valve. 

Animal unknown. 

The generally large curved beak of the lower valve of the 
gryphoea, usually projects considerably, either above the upper 
valve, or laterally, which eminently distinguishes these shells 
from the ostfeac ; they are, besides, almost always free shells, or 
if they adhere at all to other bodies, it is only by a point; most 
of them appear to be regular shells. The lower valve is always 
much larger than the upper. They are all, but one species, 
fossil, and are probably sea-shells. 

Type. Gryphcea angulata t. 

Shell oblong ovate ; three longitudinal ribs underneath, angu¬ 
lar-carinate; beak large, suboblique. Recent. Locality not 
given. 

11 Fossil species. PI. IL Fig. 93 i. 

2. Ostrea§. 

Shell adhering, inequivalve, irregular, beaks distant, becoming 
very unequal by age; upper valve smallest, generally flat, and 
gradually advancing forward, during the life of the animal. (Sec 
note p. 41.) Hinge without teeth. Ligament semi-inter¬ 
nal, inserted in the cardinal pit of the valves; pit of the lower 
valve increasing by age, sometimes to a great length. 

Linnaeus, looking only to their mutually being without teeth, 

* From one that has a Itooked i Angubir. 

t We have given a second figure of thin genus, viz., G. Ctfrabiwitf (fossil, 
fig. 93 •,) the G. unguZota, bcing^^y rare and less characteristic of tho spe¬ 
cies usually Ibuud in the blue lias, &c. 

f H Oyntcr* 
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associated the beautiful genus of the pectincs^ with that of the 
ostrese, notwithstanding the former are free, regular shells, and 
have theligamental pit wholly internal. He, moreover, referred 
some true ostrem to his mytili, viz., mytilus crista galli^ mytilus 
hyotisy and mytilusfrons; and added the whole genus perna, to 
the ostrccC, although their hinge is so peculiar by its charac¬ 
teristic indented line. Bruguiere first established the principal 
limits of this genus, and Lamarck has since further reduced 
them, by separating the vulsella, podopsis, and gryphoea. 

The shell of the ostrea is rude, rugged, often squamose, some¬ 
times singularly plicated at the margins, and frequently very 
thick. It docs not curve upwards, like that of the gryphoea. 
'I'he texture of the valves is loose-foliated; the lower one, which 
is the largest, and by which it adheres to marine bodies, is more 
convex than the upj>er. 

The species are subdivided into (1) shells, with simple, or 
wavy margins,but not plicate—32 species; and (2) those with 
distinctly plicated margins—16 species. 

Type. Ostrea eduUs (Idem. Linn.) 

Shell ovate-rounded, base sub-attenuated; membranes imbri¬ 
cate, wavy; upper valve flat. European seas. In all 48 recent 
species, and 33 fossil. PI. 11. Fig. 94* 

8. Vulsella t. 

Shell longitudinal, subequivalve, irregular, free; beaks equal. 
Hinge with a prominent callus on each valve, depressed above, 
with the impression of a conical, obliquely arched pit, for the 
ligament 

The vulsellsa, though nearly allied to the ostreee, are distin¬ 
guished from them, by having the valves always of nearly equal 
size; the beaks equal, though somewhat separate; an equal, 
projecting callus in the interior of each valve, under the beaks ; 
and by the shell never being fixed by its lower valve. They are 
often found in sponges; are pearly internally, and some species 
gape a little at the posterior side. 

l*ype. Vulsella spongiarum J. 

* Kaiable. t Or volaella— t^ceezers, 

; i Of spimges. Lamarck’s 4Ui species. His type is K. lingidata. 
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Shell oblongs straight; base attenuated ; internally purplish 
white; transverse concentric wrinkles; longitudinally obsolete. 

Indian Ocean. 7 Species. PI, IL Fig. 95. 

4. Placuna *. 

Shell free, irregular, flattened, subequivalve. Hinge internal, 
with, on the upper valve, two sharp longitudinal riSs, close at the 
base, and diverging in the form of the letter V; on the other, 
two Hgamcntal impressions, corresponding to the cardinal ribs. 

The two oblong, prominent, rib-like laminee, in the form of a 
V, situated at the internal hinge, on the upper valve of the shell, 
is the essential character of this genus; they serve for the at¬ 
tachment of the ligament, inserted in the two impressions of the 
same form observable in the opposite valve. The valves of the 
placunoe are thin, transparent, and of the same size. These 
shells are large, orbicular, or subtriangular, sometimes trian¬ 
gular, with only one internal muscular impression, like the 
ostreoe. Their texture is foliated. 

Type. Placuna sella t. (Anomia sella. Linn.) 

Shell subquadrangular, curved, broad, irregularly sinuous, 
lamellar, wavy; bronze-coloured; striae longitudinal, very fine. 

Indian Ocean. 4 Species. PI* IL Fig. 96. 

5. Anomia 

Shell inequivalve, irregular, opcrculated, adhering by the 
operculum; smaller valve perforated, usually fiat, having a hole 
or notch at the beak; the other valve rather larger, concave, 
entire. Operculum small, elliptical, osseous, connected with 
the internal muscle of the animal, and fixed to marine bodies. 

The operculum of the anomia has been absurdly mistaken for 
a third valve, being. In reality, only the dilated and thickened 
extremity of the tendon of the iateriof muscle of the animal, 
which forms a small, solid, elKptieal, and almost bony mass, of 
such a shape as to fill the holb’oja of tbe beak'of the 

> ' I “ • I* .* •. ’. 

* Froin «rXa^, a broad takk ? . ' ' <> t A aaddk. 

t avo^m, from notf and va/4W kur,--nan<oitfonntV^ to the usual order, 
anomalous. 
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flat valve, when the muscle is contracted. The perforated flat 
valve is usually considered as the lower one in this genus, as 
being that which vests on the bodies to which the shell is at¬ 
tached ; whilst with the ostreae, the larger and most concave is 
correctly styled the lower valve. The contrary is the case with 
the terebratul#, because it is the largest and most concave 
valve of that shell which is perforated at the beak. Indepen¬ 
dently of the muscular attachment of the animal to the oper¬ 
culum, the two valves arc connected by an internal, cardinal 
ligament, the impression of which is very perceptible* 

The organization of the animal, according to Poli, is similar 
to that of the oyster. 

Type. Anomia cphippiu7n *. (Idem, Linn.) 

Shell suborbicular, rugose-plicate, wavy, rather flat; foramen 
oval. 

Mediterrantan. LaManchajScc. 9 Species. PI. II. Fig.97. 

Section 3rd. 

Ligament either none, or unknown; or represented by a ten¬ 
dinous cord which supports the shell. 

The shells of the two preceding sections have true, known 
ligaments; those of the one we are now entering on have in 
reality no true ligament, for the tendinous cord observed in 
some of them, is merely the extremity of the muscle of attach¬ 
ment of the animal, which passes through a hole, in the large 
beak of the shell, and fixes itself to foreign substances, but by 
no means serves to support the valves. This section contains 
two families. 

1st, Familv. 

UuDisTA. (G Genera.) 

Ligament, hinge , and animal unknown. Shell very iiicqui- 
valve. No distinct beaks. 

The two remaining families, the last of the conchifera, pre¬ 
sent us with very singular shell-fish, sometimes in consequence 
of the form of the shell, and sometimes from the peculiarities of 
the animal, of which we find no example in the other conchifera. 

• SutldTi'. 
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The rudista are allied to the ostracea in certain rospocts, but 
are eminently distinguished from them, by having neither hinge, 
valvular ligament, nor muscle of attachment, nor any indication 
of the places where these objects should be found. As they 
are all fossil-shells, we can form no idea of the characters of 
the animal that once inhabited them. ^ 

1. Sphosrulites 

Shell inequivalve, orbiculo-globular, somewhat depressed 
above, externally echinate with large, subangular, horizontal 
scales. Upper valve smallest, rather flat, opercular: its in¬ 
ternal surface furnished with two unequal, subcotiical, curved, 
and projecting tuberosities; lower valve larger, rather vcntricose, 
with radiating scales, extending beyond the margin; cavity ob¬ 
liquely conical, forming on one side, by the folding of the inter¬ 
nal margin, a crest, or projecting keel. Interior of the cavity 
transversely striated. Hinge unknown. 

The sphcerulites differ from the radiolites by having large 
subangular scales on their exterior surface, which gives them a 
foliated appearance, and by some dissimilarity in point of form, 
their upper valve being rather flattened, instead of conical; and 
it seems doubtful, if the interior surface of the smaller valve of 
llie radiolites have the two tuberosities of the sphoerulites; or 
if the crest, or projecting keel, formed by the folding of the in¬ 
ternal margin, on one side of the cavity, can be found in its 
greater valve. 

One Species. Sphairulitfs foliacea t. ' 

No further description. hU of Aix. PI. II. Fig. 98. 

2. Radiolites 

Shell inequivalve, externally striated; strice longitudinal, ra¬ 
diating. Lower valve turbinated, largest; upper valve convex, 
or conical, opercular. Hinge unknown. 

The radiolites appear to be formed of two, often very unequal 
cones, applied base to base, and externally strfated, but are not 
squamose. These fossils are only found in the older formations; 
they are tolerably abundant in the Pyrenees. 

^ From spheeruiaf a Hiih ^ FoUaceous, ; From railmsy a 
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Typo. Radiohten rotulans *- 

Valves of the shell conical, applied base to base, rather 
short, subequal. Pyrenees. PI. 11. Fig. 99. 

V 

3. Calceolat. 

Shell inequivalve, triangular, turbinated, flattened below* 
Largest valve hood-shaped, obliquely truncated at the aperture; 
cardinal margin straight, transverse, slightly notched, and in¬ 
dented in the middle ; superior margin arched. Smaller valve 
flattened, semi-'orbicular, opercular, with a tubercle on ea.ch 
side of the cardinal margin, and in the middle a pit with a 
small lamina. 

The calceola is a thick, solid shell, and in form not unlike a 
half-sandal* Its cavity is striated from the centre to the cir¬ 
cumference. The upper (flat) valve is marked externally with 
concentric striee ; its cardinal margin seems to articulate with 
the turbinated valve by a straight, linear, transverse hinge. In 
some individuals, the upper valve is slightly convex. Its lateral 
tubercles have three grooves. 

One species. Calceolasmidcdina.X* (^Anoinia sandalium, Zzh?*.) 

No further description. Environs of Juliers, PI. II. Fig, 100. 

4. Birostrites §. 

Shell inequivalve, bicornute ; valves, in consequence of tlie 
elevation of the disc, conical, unequal, obliquely diverging, 
nearly straight, hornshaped; the base of one valve enveloping 
that of the other. 

The birostrites is composed of two pieces, or valves, not 
united by the margins of their bases, but one valve enveloping Uie 
otlier, and the dorsal disc of each elevated into an almost 
straight cone, slightly arched within. These homshaped valves,, 
are unequal, and diverge obliquely in the form of a very open V., 
One valve appears to spring from the base of the other, the 
shorter being always the enveloped valve. The interior of the 

I * ^ 

shell is unknown. > 

* i. ' 

One species. .Biro^rites ineqniloba l|. 

• From rohiUj a lUile wheel. t Calceohw, a UUk Mari; 

; t From sandaluMf a sandal. 

$ From bis, timer, or double, and rostrum, a beak. H UnequaUy lobeds 
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Shell with two conical, elongated, beak«shaped, unequal valves, 
disposed at a very open angle, and united at their base ; mar^ 
gin of one valve enveloping that of the other valve. 

Locality unknown. PI. II- Fig. 101- 

Lamarck observes, in addition to what we have already 
quoted, that the genus Birostrites is certainly very different from 
his Diccras. Sir. Sowerby having had the opportunity of ex¬ 
amining a cast of the inside of a birostrites, is convinced that 
it ought to be placed next to diceras, or at least in the same 
family with chama and diccras, (inasmuch as it accords very 
nearly with those shells in its internal characters,) and that it 
should not be placed in his (Lamarck’s) family of rudistes-*' 
Mr. Sowerby is further of opinion, tliat the whole family of 
rudistes might be struck out for two of the six genera which 
it contains, sph<enilites and radiolit€s\ he thinks are not shells; 
that calceola probably belongs to the next family, hrachiopoda; 
that discina should be expunged, as being identical witli orbicula ; 
and that crania is decidedly a brachiopode.*' We very much 
incline to Mr. Sowcrbj'^s opinion ; but as our professed object is 
to give the Genera of Lamarcky we do not feel ourselves at 
liberty to make the alteration he suggests to its full extent: he 
has, however, so satisfactorily proved the identity of discina and 
orbitulay that wc do not hesitate so far to act on it, as to omit the 
former altogether. For Mr. Sowerby’s arguments we refer our 
readers to his paper, in the 13th vol. of the Transactions of the 
Linnean Society, 

O/Fama^a 

Shell inequivalve, suborbicular ; lower valve almost flat, per¬ 
forated at the interior surface by tliree unequal oblique holes ; 
upper valve very convex, having two internal prominent calli. 
Animal unknown. 

The crania generally adheres by its lower valve, the three 

* V i ^ 

holes in which do not seem to pejorate it completely, unless 
by accident, when removed frdm body to which it was fixed 
by the outer surface; hence -^nnot be the issues of mus- 
cular attachments. 

* CraiuHitt, a skull. 

E 


Vol, XV. 


i, 
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These holes give the lower valve the appearance of a death’s 
head*. 

Type. Crania j}crii07iala (Anomia craniolaris, Linn.) 

Shell orbicular; the more gibbous valve conico-convex; the 
flatter, with three little pitsat the base.' 

Indian Seas. The only recent species known—the other four 
species are fossil. PI. 11. Fig. 102, 

2d Family. 

Brachiopoda T, (3 genera.) 

Conchifera with two opposite, elongated, fringed arms, near 
the month, which are rolled up in a spiral fonn, and enclosed in 
the shell, when in a state of rest. These arc peculiar lo the 
brachiopoda. Mantle wilh two lobes, separated in front, en¬ 
veloping or covering the body. 

Shell bivalve, adhering to marine bodies, either directly, oi 
by a tendinous cord. 

The shell of the brachiopoda is more or less incquivalve, and 
opens by a hinge. The true ligament of the valves is not known ; 
the tendinous cord is merely u prolongation of the musc'ular 
attachment of the animal, and does not assist in opening the 
valves. The shell always adheres to marine bodies. This is 
the last family of the conchifera. 

1. Orbicula^. 

Shell suborbicular, inequivalvc ; no apparent hinge. Lower 
valve very thin, nearly flat, adhering to marine substances ; 
upper valve subconical; summit more or less elevated. 

The lower valve of the orbicula is sometimes so thin as to be 

* Mr. Sowerby finds that these holes arc muscular impressions, and that 
they are four in number, instead of three, though two of them are ho near 
together, that he is not surprised that Lamarck, on a slight examination^ 

should have described the genus Crania as having, in the lower valve, 
three oblique i>erforation8.'' He suggests the following as an amended 
generic character of this shell. ** Crania.—Bivalve, inequivalve, nearly 
orbicular, compressed, fixed ; upper valve patelliform, with four internal 
muscular impressious ; lower yilve adhering, noarly flat, with four corre¬ 
sponding muscular impressions, two near the centre, approximating and 
nearly united, and two near tlie pqj^terior margin, distant. No Jiinge.— 
TVans. Lin»., Soc, xili. Mr, Sowerby discovered the two fringed anus, pe¬ 
culiar to the brachiopoda, in a Crania from Shetland. It should therefore, 
as he observes, evidently be transferred to that family, 

t Afaiked. J From an arm, and way,-, a foot, 

i Orhiculus^ a little round ball. 
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scarcely perceptible, whence Muller supposed it lo be an uni¬ 
valve shell, and referred it to the patellse. 

One Species. Orbicula Norvegica (Patella anoinala. Mull.) 
Upper valve compressed, conical; summit pointed, inclining ou 
one bide towards the margin. North Sea. PI. II. Fig. 103. 

2. Terebratula f. 

Shell inequivalve, regular, subtriangular, attached to marine 
substances by a short tendinous pedicle. Beak of the larger 
valve prominent, often curved, perforated at the summit by a 
round hole, or a notch. Hinge with two teeth; two almost 
osseous, slender, elevated, forked, and variously ramified 
branches, spring from the interior disk of the smaller valve, and 
serve as a support for the animal. 

The terebratulm appear to be sea-sholls,of which some recent 
species are known, but the greater number are fossil. The bole 
in the beak of the largest valve serves for the insertion of the 
fleshy tendinous pedicle, by which the shell is fixed to marine 
substances. The hinge is formed of two teeth, belonging to 
the large valve, which fit into the pits of the lesser. 

The animal of the terebratula is nearly allied to that of the 
lingula; like it, it has two opposite, elongated arms, fringed, 
or ciliated on one side, which it protrudes at pleasure beyond 
the shell; when it returns them, they form a double fold from 
bottom to top, their extremity only being curved, or rolled in a 
spiral form. 

The species arc divided into recent and fossil, and the former 
subdivided into (1) shells smooth, without longitudinal stria?, 
or furrows, 5 species, and (2) those longitudinally furrowed, 
7 species. The fossil species are also similarly subdivided. 

Type. Terebratula vitreaX- (Anemia vitrea. GmeL) 

Shell ovate, ventricose, glassy, very thin, smooth; larger 
beak prominent: perforation small. Mediterranean* In all 
12 recent species, and 47 fossil. PI- IL Fig. 104, 

3. I^guia§. 

Shell subcquivalvc, flattened, oblong-oval, truncated at the 

Norwegian. + Terehratua^ pierced^ in allusion to the perforation of the 
larger valve. t Glassif. ^ A little to7tgue, 

E 2 
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summit,slightly pointed at the base; elevated on a fleshy ten* 
dinous pedicle, fixed to marine substances* Hinge without teeth* 

The animal of the lingula has two arms, and, according to 
Cuvier, two hearts. Its two arms are opposite, very long, 
fleshy, not articulated, fringed on one side through their 
whole length, extensible beyond the shell, and rolled up in a 
spiral form when drawn in. 

Only one species. Lingula ayiatina^. (Patella unguis. Lhin.) 

Shell greenish, resembling in form a duck’s bill. Pedicle 
cylindrical, from two to four inches long. 

Molucca Seas, PI. II. Fig. 105. 

Note.— We are indebted to our accurate friend Mr. G. H. Sowerby, for 
poinfiDK out a mistake which LamaiTk has fallen into, in assorting ail the 
shelbicu the family to be marine. (See our last Number, p. H17.) 

iWiett/a ros<r«<a-belonging to the 'Ith genus of the Arcacea. {Area rostrata^ 
ia called by Senrdter, Area Auviatihs. and he says that H is found 
in the rivers of t\ie Coromandel coasi. * (See Scuroter's Natm'geschiste der Floss 
ComckffUtHj 17T9.) Mr. Sowerby adds, that he believes there are several 
o^er river arks^ but none of them are described by Lamarck, unless A, se~ 
nUU be, as he suspects, a river>shen. 


Art. VI. On a Mode of protecting the Specula of Re¬ 
flecting Telescopes. 

[In a Letter to the Editor from Ur. Ure.] 

My dear Sth, 

I HAVE at present in my possession an excellent seven feet 
reflecting telescope, of nine inches aperture, mounted on the 
plan of the late Sir William Herschel’s, but furnished with a 
curious mechanism for covering up the mirror very closely, 
or uncovering it, without opening the tube at the lower end, 
as is necessary in using Sir William’s. By thia means, it. is 
completely protected from suffering by moisture in dewy nights, 
an Occident which we cannot avoid, by carrying the instrument 
into an apartment before covering the mirror; for its relative 
coldness generally causes an immediate deposition of vapour 
on its surface in such cireuiOstanoes. The mirror of the ten 
feet Herschelian belonging Mkfhe Glasgow Observatory, was 
injured one evening in this way. The following letter and 


I AdJ. from ano^, a dwh. 
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drawing; by the constructors of the infitrument; will explain 
more fully the above-mentioned mechanism* 

I am, my dear Sir, yours truly, 

Andrew Ure. 

Sir, OlasgoWf Ath Marctif 1823. 

• s , 

According to your request, we send you a description of the 
mode of mounting the large speculum of our telescope. 

In one of the Gregorian construction of six inches aperture, 
we mounted the speculum on the Herschelian plan, but found 
from experience with it at the Glasgow Observatory, as well as ' 
with those made by that admirable astronomer, Sir WilUatn 
Herschel, that this mode was liable to many objections, being 
apt to suffer from dust falling from One’s clothes, or drops of 
water from the cover in a dewy night; and its being easily 
touched by the finger of those, who were not aware of the mis¬ 
chief which may result to the delicate polish of a specuTani • 
from a moist hand. For the information of such persons as 
have not examined Sir William HerschePs telescopes, it may 
be necessary to state, that a portion of the three upper staves 
of the octagon-tube is cut through above the speculum, and 
hinged in one piece to form a moveable door, of sufficient size 
to admit of the speculum cover being readily applied or re¬ 
moved. 

To get rid of the above-mentioned inconveniences, we fitted. 
the speculum into a brass ring, furnished with a channel in 
front to receive the edge of the cover; the speculum itself 
being introduced from behind, and its back fixed in the usual 
manner. The lid or cover is formed of three pieces of brass, 
neatly fitted and hinged together. They are of such a size^ 
that when lying down on the sides of the tube, the central 
segment of the three applies accurately to the inferior stave of 
the octagon, and the other two pieces rest inclined on the twq 
staves to the right and left hand of the bottom one. In this, 
position, it can intercept none of the light moving in the trfes- . 
copic cylinder. 

In the same line with the centre of the hinge, a square rod 
of iron is attached fo the middle segment of the cover, projecting 
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tangentially from it. On this a key is fitted to the inner surface 
of the folding lid, to which two slender springs arc affixed. 
When the telescope is placed at an elevated angle, these springs 
prevent the lateral segments of the cover from falling forwards, 
or striking against the face of the mirror. 1‘hese springs are 
not, however, so stiff as to hinder the cover from folding doAvn 
to the wooden surface of the tube by its weight. At the tup 
of the box, there is a spring catch (detent) fixed, to prevent the 
lid from falling off. The speculum box (frame) is attached to 
the end of the wooden tube, by resting in a step at the bottom; 
and having two screws to adjust its inclination to the axis, in 
the same way as adopted by Sir William Herschcl. When in 
its place, the prismatic iron rod stands opposite to a hole in 
the tube, by which the key is introduced to open or cover up 
the mirror. A small sliding plate shuts up this hole. 

Fig. 1, represents the speculum uncovered, with the lid 
lying against the under surface of the tube. The dotted 
lines arc a section of the tube. A the speculum, B the box, 
C the lid, D the spring catch to hold the lid in its place. E 
the square rod, for the key to open it'by. Fig. 2, sliews the 
Kpeculum box shut up, and fixed in the cud of the wooden 
octagon by the adjusting screws, as at F. 

Wc arc, Sir, your obedient servants, 

To Dr, Urc, John and Robert Hart. 















































































Mr. Harvey on the Fonnation of Miuis. 55 

Akt. VII. Experimental Inquiries relative lo the For- 
mation of Mists ^ By Geouge II auvey. Esq., Mem¬ 
ber of the Astronomical Society of Loudon. 

Many of the results contained in the following paper were 
obtained in consequence of repeating the interesting experi¬ 
ments on the temperature of air and water, performed by the 
President of the Royal Society, during his. continental tour, 
and which he instituted with the view of tracing the causes 
which contribute to the formation of mists over the beds of 
rivers and lakes, in calm weather during the night, and an 
account of which may be seen in the Philosophical Transactions 
for 1819. 

It must not be understood^ however, that this essay is sub¬ 
mitted to the readers of the Journal of Science, with the slightest 
idea that it can in any degree add to the unquestionable ac¬ 
curacy of the principles on which Sir Humphrey Davy has 
founded his theory ; and it is, therefore, hoped that it will 
merely be regarded as a series of illustrative examples, which 
the local facilities of Plymouth and its neighbourhood have 
afforded for observations of this kind. These facilities arise 
from the elevation of the land surrounding the water, and from 
the depth of the river Tamer and of the sea; both of which, 
according to a remark of the above philosopher, are essential 
conditions, in order to produce a mist of any considerable 
density or magnitude. The present year afforded many oppor¬ 
tunities for attending to this interesting subject, and in no case 
have I perceived any phenomena at all at variance with the 
principles laid down in the paper before quoted. 

As this paper, therefore, will contain little more than a re¬ 
gister of facts, they will be detailed nearly in the order in which 
they occurred, with the addition only of such observations as 
may have a tendency to illustrate the phenomena with which 
they are connected. 

Some experimental inquiries, relating to the deposition of 
dew, rendered it necessary that the whole m the night of the 
27th of April should be devoted to observations connected with 



56 , 


Mr.. Harvey on the Formation of Mists. 


tlie tcmperatiirQ, of the, atmofsphere, and tliat of the gtass of a 
meadow in which th^ experiments were performed. To leave 
no branch of the subject under consideration unexplained, 
thermometers of a very, deljcatc construction, and placed in 
different situations, were successively examined every^ half 
hour, from half*pasinin& in the evening, to nine the next morn- 

* * * i ’ • • 

ing. From the hour first mentioned to four Uie succeeding 
morning, the temperature of the air, at an elevation of seven 
feet above the ground, exceeded the temperature of the surface 
of ^he meadow, and the upper sky and the horizon were lucid 
and. clear. After four, however, an alteration in. the aspect of 
the heavens, and also in the stales of the thermcmeters^ was 
perceptible ; and at half'-past four the air indicated 39^^ F.. and 
the ground 40-1° F.; whereas, at four, the former was 41° F., 
and the latter 40° F. At this moment a thin„hazc was visible 
bj5 the aid of the twilight, liovering over the marshy lands at 
thfi ^oot of the meadow, and at five had considerably increased, 
bo|h in density and quantity, the temperature of the air at this 
moment being 40° F., and the ground 41^° F. At halfpast 
five A. M., the mist had very much increased, extending 

itself into some of the adjacent fields, and having its density 

✓ 

perceptibly greater* A rcfcrcuce to the thermometer also indi¬ 
cated a still greater difference between the temperature of the 
air and ground thau in the former instances, the air still retain- 
* ing its temperature of 40°, but the temperature of the groxnd 
ha4 increased to 43^°. At six A.M., the naUt had .so much 
increased as to obscure the neighbouring cown.of Stonehouse, 
and which had been visible during the former pact of the night. 


The fettiperature of the air at six was 41^°, and tl^e ground 4frJ°; 
andVrorh this hour until nine A.M., the ,time ,wheii the .last 
observation was made, th^ ground still continued to possi^ss^^ 
teihpCV&tiire greater by several degrees than .tht^ and ^during 
the whole time of observation themftt continuc^d of con^idcr^le 
densHyl ! ^ / 

. ' .• > ; * ’U»l * 

From tllfe preceding observations it^^ppears, that the quantity 
and'density of the mist increased in proportion to the excess df 
the temperature of the ground above that of the air. One of 
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the‘Conditions metiliOlied by Sir H^l^phry for' tHe' forhtation 6t 


mist in great quantity over water is, that the excess of its tem* 
perature eibove that of air should be as great as possible. 

The temperatures of the air and of the ground, at the moment 
when the mist was first perceived, were not, however, the maxi¬ 
mum depressions for the night, for at 3 A,M. the air indicated 
39°, and the surface of the meadow 38°. These''greatest de¬ 
pressions of temperature were perceived just at the moment 
when the first golden streak of the dawn had appeared, and 
when the particles of dew which had been deposited on the 
upper surface of a plate of glass, elevated six inches above the 
ground, were completely frozen, the moisture on its under side 
remaining in a fluid state. As the entire series of observations 
may be acceptable, they are here given. 


" 
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The night of the 15th of May*"was dedicated to similar pur- 

4 r 

suits. Observations were made from sun-set to sunrrise,, every 
quarter of an hour, and in no case was the temperature nf tlm 
air found bcldw that of the ground, the nearest approc^ch to a 
state of equality having been at 5 A.M., when the warmth of 
the iir exceeded' that of the ground 2*^°. No mist, however^ 
was formed during the night on any of the neighbouring sheeis 
of water, or on the marshy lands below the meadow. The 
greatest depression of temperature took place at four,, about 
twAty minutes before sun-rise, which same hour indicated also 
the least temperature of the glass, of a thermometer laying on 
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the ground, and covered by a glass plate, which rested on its 
bulb; also of a thermometer placed on the upper surface of the 
glass, and likewise a thermometer placed in the focus of a 
thcrmoscopc- The general circumstances of this night were 
apparently the same as those of the 27th of April, at least the 
deposition of dew and the dearness of the atmosphere bore a 
strong resemblance to it; still no mist was perceived, the tem¬ 
perature of the atmosphere having in no case fallen below the 
temperature of the ground. 

On llic 13th of June, at 5 J- P.M , a mist began to form on 
the sea, and in a short time it rapidly extended itself over the 
land. The following observations were made of the tempera¬ 
tures of the air and land. 


Time. 

Tcm|>criturc 

of the Ground. 

Tempo iMturo 
lilt* Air 

5 Feet uhovo 
the Ground. 


0 

ft 

ej i*.M. 

70 

03 

Gl V.M, 

G7 

02 

7i I’ M- 

0*5 

02 

r.M. 

05 

Gi 


MaNiinitm 

iMiiiuin 


Cold dnrtiijf 

C«tld diiiitii; 


the Niirht. 

ilie N>i(ht. 


n 

o 


02 



'J'hc mist appeared the greatest at the time the first tempera¬ 
ture was determined, which was about half an hour after it was 
first observed. Its density diminished during the two succeed¬ 
ing observations ; and it will be found from an inspection of 
the above table, that the excess of the temperature of the ground 
above that of the air likewise decreased. At half-past nine, the 
mist was changed into gentle rain, the thermometer at the same 
time indicating only a difference of a single degree. During the 
night, it appears, from the maximum degrees of cold, that the 
register thermometer in the air was half a degree higher than 
that on the grass. 

At the lime the temperature was first observed on the land 
a simultaneous observation was made by a friend, on tli6%ca, 
ami the results were the folio wing: 
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'1 iini*. 

Tcmpc'rjlwre 

of Sc.u 

Ti'nipcitiliire 
ofiho Alt 
d Feet above 
tlie 

(ih.ir/ P. M. 

66° 

630 


Temperature 

nr Lund. 

Temperature 
ot Air 5 Ftx'C 
ubuvo tbe 
Lund, 

Ct h, lyr.M, 

700 

630 


With respect to the observations contained in the last table, it 
may be observed, that one of the conditions necessary to the 
formation of mist in abundance over the sea, according to 
the author of the paper before quoted, is the degree in which 
the temperature of the water exceeds that of the air; and it 
is not improbable but that the excess of the temperature of 
the land above that of the sea, the temperature of the atmosphere 
reposing on each being precisely the same, was the cause which 
led to the rapid passage of the mist from the sea to the land, 
as observed at the commencement of the observations- 

For several of the latter days of August, some fine masses of 
moving mist were observed, early in the evening, floating over 
the sheets of water, and other moist places in the marshes be¬ 
fore alluded to. On the 27th, between eight and nine, a beau¬ 
tiful stratum of it was seen hovering over a part of the stream 
which supplies ihe town with water. The mist moved in the 
direction of the running stream, but with a velocity much 
greater. It also accommo<|atcd itself in a most singular man¬ 
ner, in its course, to all Ihc turns and windings of the channel. 
The breadth of the moving column was nearly the same as that 
of the stream, and its average altitude about five feet. The 
following observations were made on it. 


Time. 

Ternperature of 
tbe Wotwi*. 

Temperature of 
the Air over the 
Wutrr. 

Tompc'atUTe of 
liii* trrotiiid 
iie.ir the 

'lOUlM'l'KtlllC of 
tJi« Air abo>e it. 

m 

*.> r.M. 

560 

4710 

1 

^ 450 

1 4rto 
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The relations of these temperatures are exceedingly curious. 
The temperature of the water being greater than that of the air 
above it, was the cause of the formation of the mist;—and the 
temperature of the ground being below that of the air which re¬ 
posed on its surface, was also the cause why no mist was ob¬ 
served over its surface. The mass of air over the water was 
8J degrees^ coZrfer than the stream; whereas the air on the 
borders of the channel was 4® wariner than the ground on 
which it reposed. 

Early in the month of September, at about 2 P.M., immense 
masses of mist rolled in from the sea, filling the whole of the 
harbour, and covering a portion of the surrounding land. At 
three, the greater part had disappeared ; but a fine column of it 
was observed in a perfect state of repose, over the bosom of 
the creek which runs up to the little village of St. John’s, at 
the entrance to Hamoaze. Having taken a boat, for the pur¬ 
pose of performing a few experiments, 1 found the temperature 
of the air near the shore to be 68®, and the water 63®. On 
approaching the mist, however, a depression of temperature 
was gradually perceptible, and the thermometer was found suc¬ 
cessively to indicate 65®, 64°, and 63®;—and when the boat 
was rowed into the centre of the mist, tlie temperature was 
found to be 62®i and that of the water about 63^-®. On retiring 
from the mist, an elevation of temperature was immediately 
perceptible, the fcercury standing at 64®; and by proceeding to 
a still greater distance, the temperature successively increased 
to 65® and 67®, being within a degree of what it was on leav¬ 
ing the shore. The column of mist soon afterwards disap¬ 
peared. 

On the 13th of November, at 6 A.M., a very dense mist 
covered the neighbouring land and water, [rising above the 
highest of the surrounding hills. At 8 A.M., I had occasion 
to cross the river Tamer, the mist still shrouding the whole of 
its surface, and that of the adjacent country. The part erbssed 
was about a niile in breadth, and many opportunities thei^efore 
presented themselves, of estimating the temperatures of the'kea 
and mist. On the eastern border of the river, the air was 42®; 
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and for about 300 yards across, the air reposing on the water, 
preserved the same temperature. Towards the middle of the 
river, hov/ever, the temperatyre of the air was only 41®; but on 
approaching the western shore, it was found gradually to in¬ 
crease to 43°. This depression of temperature in the middle 
of the mist, most strikingly accords with the view Sir Humphry 
Davy has taken of the increase of mists after their first forma¬ 
tion :—and which he accounts for by supposing, tliat the in¬ 
crease depends not only upon the constant operation of the 
cause which originally produced them, but likewise upon; the 
radiation of heat from the superficial particles of water com¬ 
posing the mist, which •produces a descending current of cold air 
in the very body of the mist, whilst the warm water continually 
sends up vapour. The temperature of the river was 53°, both 
near its shores, and in the middle. 

The laud beyond the western side of the river, is hilly and 
unequal; and accordingly the temperature of the air found 
to vary from 43° to 39^°, The air in the fields close to the 
river was 42°; on higher land it amounted to 43°, and in the 
valleys and lower grounds, it varied from 41° to 39^°. 

At a quarter past nine, the mist still continued, and so dense, 
as totally to obscure the sun. The temperature of a rivulet 
was found to be 51°, being two degrees colder than the water 
of the river; and the air above it,40°, also two degrees colder 
than the medium temperature of the air repo||ng on the Tamer, 
At the same moment, the temperature’ of a meadow was found 
to be 44°, and of a ploughed field 46°. At half-past nine the 
mist suddenly disclosed the sun, when the air above the same 
meadow was found to be 42°, and the green soil , At 
jnoon, the mist had dbappeared, and the temperature of tlie 
air, both over ,the jland and sea^ was 56°, the river preserving 
the temperature of 53°, the same as early in the morning. 

During the afternoon of the 10th of June^ a .dense mi^t had 
formed, whieh covered the beautiful hill of ,I4ouut Edgeum^e, 
and also completely concealed from view, the Breakwater, the 
ships in the Sound, and Hamoaze. Circumstance's prevented 
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me from attending to it during the afternoon;—^but at half-past 
seven, finding the mist rapidly disappearing, I went on the 
water, and found, that us the temperature of tlie air increased, 
so the mist diminished. The first observation found the tem* 
peratures of the air and water the same, each being 62^°; but 
when the air increased to 631® and 6i®, the mist melted rapidly 
away. This phenomenon accords most perfectly in principle 
with the observation made by Sir Humphry during his voyage 
on the Danube,—that the disappearance of mist results from 
an elevation of the temperature of the air. 

Examples have occurred <luring the past summer, of mists 
existing in a very dense state, over water, in the morning, when 
the difference in the two temperatures has only amounted to 
two degrees ; and in one instance indeed, a remarkably dense 
mist was examined, when its temperature was only one degree 
below that of the water. To produce a mist, in the first in¬ 
stance, it appears, from the experiments of Sir H., that the air 
must be cooled from three to six degrees below the temperature 
of the water. After, however, it has once been formed, it may 
exist for a considerable time, after the air has gained such in¬ 
crements of heat, as to reduce the difference between the tempe¬ 
ratures of the air and water to a very small quantity. Between 
the first formation of a mist, and its final disappearance, it is evi¬ 
dent, from the principles laid down, that a moment must exist, 
when the temperMures of the air and the water will exactly coin¬ 
cide. Before this period, the principle which promoted the forma¬ 
tion of the mist, may sometimes continue in operation, but witli 
a diminished activity, until an equality of temperature is at¬ 
tained ;—^but after this, the mist will disappear, with a rapidity 
proportional to the magnitude of the increments which the at¬ 
mosphere may receive. The continuance of the mist (omitting 
the consideration of the radiation of heat from the superficial 
particles of water composing the mist) must be regulated by 
the'difierente between the temperature of the air and water; 
and which, from the diversified nature of our atmospheric 
changes, will be exceedingly varied and uncertain. 
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'I'he following table contains an abstract ot some results 
recorded, at my request, by a scientific friend and which 
perfectly accord with the luminous views of Sir H Davy. 


Month and 
l>uy. 

lompe'ntuic «>f 

Air, 

reinpcrature of 
Wafer, 

UEA1ARK.S. 

June i 1 

o 

59 


Thick misT. 

August 3 

59 


Thick mist. 

4 

52 

59 

Tluck mist. 

0 

54 

55) 

Moderate mist. 

7 

55 

59 

Thin mist. 

8 

54 

GO 

Mist and gentle rain. 

28 

58 

62 

Do. do. 

31 

4J)J 

GlJt 

Very dense mi‘?t. 

Sept. 3 

57 i 

61 

Thill mist. 

4 

5G 

61 

Thin mist. 

10 

53 


Dense mist. 

12 

54 


Do. do. 

24 

58 


Very dense mist. 

28 

51 

58 

Moderate mist. 

t)ct. 4 

53 

avl 

Ver> dense mist. 

11 

48 

65 

Moderate mist. 

15 

46i 

57 

Very dense mist. 


All the preceding observations were made at 7 A.M., excepting 
the first, which Avas at 6 A.M. 

Some instances also have occurred, to illustrate a remark 
made by Sir II. Davy, that a current of dry air passing across 
a river will prevent the formation of mist, even when tlie 
temperature of the water is mucii greater than that of the at¬ 
mosphere ; and he adduces an example of the Danube having 
no mist on its surface, when the temperature of the river was 
61®, and the air only 54®; the cause of which he attributes to 
the prevalence of- a strong easterly wind. The following are 
some examples which occurred during the past summer 


REMARKS. 


Atmosphere clear. Gale from N.£« 
Atmosphere clear. Gale from £• 
Cloudy. Gale from E. 

Clear. Gale from E. 

Cloudy. Brisk Gale from E. ‘ 

These observations tvere also made at 7 A.M. 



^ Mr. Gcors^e Pridhain. 
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l£ may also be added, that the temperature of the ait is 
sometimes' considerably less than that of water, during rain. 
The following are instances: 


Month 

•nd 

Ddy, 


Teraperatare 

of 

Wmer, 

REMARKS. 

July 

o 

GoJ 

Cai 

Clouds uilh iShowers* 

' 31 

521 


Heavy aud frequent Showers. 

August 9 

54 

59 

Clouds with Showers. 


The example of the 31st of July, exhibits a remarkable dif- 

• f 

fercnce in the temperatures of the air and water. 


Anx. VIII. On the Light produced by the Discharge of 

an Air-gun: 

To the Editor of the Quarterly Journal of Science and the Arts. 
Sir, 

Among the various methods of producing light, taken notice 
of by philosophical writers, that from -.tlic discharge of the air- 
gun has not escaped observation. It is asserted that a flash 
of li^t is seen at the muzzle of the air-gun, when it is dis¬ 
charged in the dark. This light is supposed to be electric, 
and to be produced iJy the sudden expansion of the condensed 
air in the atmosphere. Having often attempted to produce 
light, in tilts manner without success, 1 varied the experiment 
by intooducing successively warm, dry, and damp air; and 
discharging them in moist, dry, frosty and warm atmospheres ; 
but always without succeeding in the {Production of light. Lest 
the.barrel of the gun might be supposed to absorb the electric 
;fire, I discharged the spherical magazine itself by striking 
.with a hammer on the valve, but still without the exf^cti^ 
success. 

Qn^ evening last autumn, while discharging the same' gun, 
during twil^ht in a back court, I observed for tHe first time a 
faint light. I now concluded that it must be from the wadding 
exciting friction on the inside of the barrel (all the former 
experiments having been nfede widi an unloaded gun). But, as 
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I could not rc'pvoduce ibe light that evening, 1 imagined that 
the first wadding ^made of paper,) had been drier and a better 
electric. 

. I now tried dry silk, wooHent feathers,-paper, roBm^ «hell*lac, 
bugar, as well as tubes, and narrow slips of glass. 

! The first three and shell-lac occasionally produced light: 
sugar and glass never fail to do so; but that from the glasi 
by far most vivid, afibrding a stream of bright greetiish^ 
coloured light, extending about a foot lu length from Ihc 
muzzle. Imagining that it was the velocity with which the 
electric substance was driven through the air that occasioned 
the phenomenon, I enclosed small lead, shot, peas, in 

pieces of silk, leaving a tag of silk behind. By this con¬ 
trivance I expected to produce a luminous stream, but I could 
perceive no light whatever from any of them. 

The preceding experiments were made in the cellar of a 
half-finished house. 1 repeated them before some friends on 
the following evening, with the same success. But what 
was our surprise on trying some of the old silk wadding, 
which had become damp and dirty from lying on the floor 
since the last night's experiments, to find them yield a much 
more luminous appearance than beft^e; and, that small 
pieces of split lath, and even damp saw-dust picked up off 
the floor, likewise afforded light. We now tried the gnn 
empty or without a charge in its barrel, when we found it 
always to give light at the first shot, after the magazine was 
charged; and this took place whether the charge was high 
or low. 

My brother remarked that some particles of lime Or sand 
might possibly fall into the barrel, as the ‘gun was resfed 
against the wall, during the time that the magazine was 
charging; the attrition of which particles might probably be 
the cause why the first discharge appeared luminous. Ac¬ 
cordingly, on taking precautions against this accidTOt, 
could be obtained. But oh introducing a little sand, a beaittrfiil 
stream of light was seen at every ^scharge. 

It was now evident that the ligm"was produced by attrition^ 

VuL. XV. ♦ F 
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aud that the sund adhering to the split lath, saw-dust, silk, drc., 
might be the real cause of the light. We next tried pieces of 
very clean and dry silk, wool, feathers, and cylinders of wood, 
carefully ffleed from sand, and found that no light could be 
excited by their means. 

Finally satisfied that attrition was the sole cause of the 
luminous appearance, we tried siliceous and other hard bodies, 
which emit light on being rubbed together, such as quartz, 
fluor-spar, &c., and found them all to be luminous. From 
bodies of an opposite nature no light could be elicited. To 
ascertain whether the light from these hard substances 
might arise from small particles of iron torn from the sides of 
the barrel, like sparks from a cutler's wheel, we held sand, 
fragments of spar and sugar successively in our hands, at the 
muzzle of the gun, and discharged it at them. In this way 
they all appeared luminous, though not so bright as when dis¬ 
charged from the barrel. To see whether it might not be an 
electrical appearance, arising from the air being violently 
blown against these crystalline bodies, we formed a small 
grating of clean and well-dried thermometer tubes, which we 
held as before, opposite to the muzzle of the gun; but could in 
this case perceive no^uminous appearance whatever from dis-^ 
charges of condensed air passed through them. 

Hence it may be concluded that light emitted on the dis¬ 
charge of an air-gun arises solely from attrition, occasioned by 
sand or other hard substances adhering Jto the wadding, or 
getting by accident into the barrel; and, that no light can be 
produced from the sudden expansion of the air from a con¬ 
densed magazine, or from its impulse on the still atmosphere*. 
By introducing sugar into the gun and discharging it against 
a wall in the dark, a flash of light is seen to proceed from the 
sugar, as it strikes the wall. 

(Signed) John Haiit. 

• The light which M. Biot says is extricated when we cause a glass 
globe filled with air to burst in vortio, must be ascribed to the friction of 
the particles of the broken glass m each other. 
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Art. IX. —Details of a Baroinetricnl Mennurommi i>of 
the Sngar-loaf MounUtin at Hierra Leone^ and (f other 
Heights situated withiu the Tropics. In a letter from 
Ciaptain Er)^vAnD Saiiink, (f the Royal ArtiU(*ry^ to 
J. F. Daniell, 'Esq. 

MV DEAR 5IK, 

I have much pleasure in communicating to you the accom¬ 
panying detail of a barometrical measurement of the height of 
the Sugar-loaf Mountain at Sierra Leone, because I am enabled 
to add in comparison, the result of a geometrical determination 
of the same, which has been accomplished since 1 quitted 
Africa. 

The Sugar-loaf, so called fronx its shape, is the highest point 
of the mountain district of the colony, included as yet v/ithin 
the limit to which cultivation has extended. 1’his district, as 
you are aware, is the site of the twelve most interesting settle¬ 
ments of liberated Africans, from the principal of whioli. Re¬ 
gent-town, it is distant about three miles, bring altogether 
about eight or nine from Frec-town, the seat of government: 
a road has been opened by the inhabitants of Rogent-town, by 
which the summit is accessible, and hasbaen sulHciontly cleared 
of its forest-trees to admit the view around. In the continua¬ 
tion of the Sierra towards the south, at aboxit 20 miles distance, 
the land appears to attain a greater general elevation than in 
the oeighbourhood^of the Sugar-loaf, and there are several 
points, especially, which are probably much higher; to these 
there is as yet no road, but from the very rapid advance which 
the colony is making in population and in settlement, it cannot 
be doubted that these points must very shortly be necessarily 
included in the Colonial Survey. 

Dr. Nicol, deputy-inspector of army hospitals, was kind 
enough to allow me the use of a stationary barometer, in ex¬ 
cellent order, made by Cary, and the property, I believe, of the 
College of Physicians; it is the same instruuioiit which hns 
since accompanied Captain Laingjn his very interesting ex* 
cursion to the Soolima country, in wlxich the Niger takes its 

F 2 
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rise, and which has enabled him to ascertain satisfactorily th^ 
elevation at which that river originates its yet unknown course, 
'i'he accordance of the portable barometer with the stationary 
was exatniiSed before and after the observations for the measure¬ 
ment; the latter was placed in the room in Fort Thornton, in 
which my pendulum experiments were made, and its height, 
consequently, above half tide, carefully ascertained by levelling, 
was known, with tolerable precision, to be 190 feet; the Varia¬ 
tions in the density and temperature of the atmosphere, and in 
the point of deposition of moisture as indicated by your hygro¬ 
meter, were observed at this spot by Captain Laing, at stated 
periods with a chronometer, on the ^8th of March, so as to be 
simultaneous with such as should be made at elevations. 

1 shall confine myself to stating the data necessary for the cal¬ 
culation of the heights of the clergyman's house at Regent-town, 
and of the summit of the Sugar-loaf. At the first of these sta¬ 
tions, the barometer, having been suspended above an hour five 
feet below the gallery which surrounds the clergyman's house, 
shewed at 7 A.M. on the 28th March, 29.017 in., th. 74®.5, and 
the point of deposition 57^; the corresponding observations at 
Fort Thornton were 29.820 in,, th. 79*^.5, and the point of depo¬ 
sition 66°. At 11 A.M. on the same day, the barometer being 
suspended in the shade, at the summit of the Sugar-loaf, the 
cistern 1-^ feet below the highest point, was suffered to remain 
until 12 o’clock, that the mercury might acquire the tempera¬ 
ture shewn by the attached thermometer; when the observations 
registered were 27.560 in., th. 82°.2, and the dew point 70®,— 
those at Fort Thornton being 29.795, th. 84®, and the dew 
point 70°, also. * 

The mercury being reduced to the same temperature at the 
upper and lower stations, and ^ of the differences in the 
heights of the column being added on account of the respective 
diameters of the tube and cistern of the barometer, the true 
differences are, between Fort Thornton and Regent-town .8 in., 
and between Fort Thornton and the Sugar-loaf 2,263 in., at the 
temperatures of the air, and under the pressure of the amount 
of atmospheric vapour specified above. The approximate heights 
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due to these differences being corrected for the latter circum* 
stances, in the manner and agreeably to the tables which you 
have given in the XXVth Number of the Quarterly Journal of 
the RoyeA tmtituUon, it results that the floor of the gallery of 
the clergyman's hoiise at Regent-town is 983.6 feet, and the 
summit of the Sugar-loaf, 2521.6 feet above the sea. 

I have taken the liberty to add (though without permission) an 
extract of a letter which I have received, since my return to Eng¬ 
land, from Thomas Stuart Buckle, Esq., engineer and surveyor 
of the colony, stating the result of a comparative geometrical 
measurement. I was much gratiBed to find, on computing the 
altitude of the Sugar-loaf, t^pm the trigonometrical observations 
that^ had taken, that the result differs from your barometrical 
measurement only a few feet; I make its height 2493 feet: the 
height of Leicester Mountain I computed to be 1954, and it 
was sufficiently satisfactory, on taking into account the dis¬ 
tance of the Sugar-loaf from Leicester Mountain, and the ex¬ 
cess of its height above that of Leicester Mountain, that the 
result of the latter was 537 feet, which, added to 1954, amounts 
to 2491, differing from the former calculation only two feet." 

I have added the barometric measurements of well-known 
places in the islands of Ascension,Trinidad, and Jamaica; but I 
am not aware of any previous results with which to compare them. 

Height of the Mountain^house at Ascension, —July 9lh, 1822, 
at 9** 30®* A.M., a barometer, 17 feet above the sea, in a room 
in the Barrack-square at Ascension, stood at 30.165 in., the 
temjpcrature of the air and mercury being 83°, and of the point 
of deposition 68°; whilst, at the same time, another barometer 
three feet above the floor of the Mountain-house, stood at 
27.950 in., the air and mercury 70.3, and the point of deposi¬ 
tion 66-5. From these data, the floor of the Mountain-house 
would appear 2221.8 feet above the sea. 

The upper barometer was then taken to the summit of the 
island, but the registry at that height has been mislaid; it was 
27.3 and some hundreds, being less than 700 feet above the 
Mountain-house; consequently, the highest part of Ascension 
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is under 3000 feet: on returning from the summit, the barome-^ 
ter was replaced three feet above the door of the house, and 
allowed to remain until J,he mercury should have acquired the 
temperature of the air, when, at 30«> P.M., its height was 
27.937 in., air and mercury 72°, point of deposition 68^, and 
in the lower barometer 30.137 in., air and mercury 84.5, point 
of deposition 71°, whence the height of the floor of the Moun- 
tain-lioust* results 2219 feet above the sea, being three feet less 
than the first measurement. The mean, consequently, or 2220.5 
feet, is considcM’ed the correct elevation. 

Height of the Bloch^house at Fort George^ Trinidad, —Octo¬ 
ber 9th, 1822, at 8^* 30”* A.M,, a basometer, feet abov^the 
foundation of the Block-house, stood at 29.000 in., the air and 
mercury being 76.5, and the point of deposition 76.5 also, with 
slight rain, 'i'lie corresponding height of the barometer, at the 
same time, iu the Protestant church in l^ort Spain, 20 feet 
above the sea, w'as 30.058 in., air and mercury 82°, and the 
point of deposition 77°. Whence the foundation of the Block- 
iiouse would appear 1067 feet above the sea. 

Height of Mr, Robert Chisholin*s houses in the Port-^Royal 
Mountains, Jamaica. —October 31st, at 4** 30”* P.M., a barome¬ 
ter, suspended against the wall of Mr. Chisholm's house, 2 feet 
above the ground, stood at 25.967 in., the air and mercury being 
68.5, and the point of deposition 68.5 also; and on the 2d of 
November, at 6 A.M., at 25.963 in., the air and mercury 65°, 
and the point of deposition 60°, The corresponding observa¬ 
tions ut Port Royal, at the same hours, 8 feet above the sea, 
were— 

Oct. 31,—Bar, 30.007; Air, 82,5; Merc 84.5; Dew point, 77 
Nov. 2, „ 30.023 78. 78, 72 

AVheiicc the height of the ground on which Mr. Chisholm's 
house stands, results respectively, 4087.9 feet, and 4072.7 feet, 
the mean being 4080.3 feet above the sea. 

All the observations at heights were made with the same 
portable barometer; therefore, is added throughout to the 
barometric dilFereuces on account of the ratio of the diameters of 
the tube and eislevn. The height of the column of mercury, in the 
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upper and lower barometer, under equal pressure, was in all 
cases carefully examined, and the difference, if any, allowed as 
an index error to the lower barometer. I have great pleasure 
in remarking, that 1 found much less difficulty than I had an¬ 
ticipated, in getting corresponding observations made with the 
hygrometer, on the correctness of which I could sufficiently 
depend; the ingenuity in the principle of this instrument, and 
the simplicity of its application, together with the decisive na¬ 
ture of the results which it gives, independent of the labour, and 
at best, the uncertainty of formulaic deduction, form its great 
advantage over the meffiods by evaporation, or the indications 
of hygroscopic substances^ these particulars excite an interest in 
its trial in persons to whom it was previously unknown, which is 
probably the reason that the distrust, which is almost always 
in the first instance expressed of precision in the observation 
itself, is found to give way in practice so much sooner than 
might be supposed- It may be useful, also, to travellers in warm 
climates, to add a remark from my own experience, that in as¬ 
cending elevations, or in journeying inland over rough roads, 
the ether carries perfectly well in a bottle in the waistcoat 
pocket, with a common cork capped with leather; and that the 
expenditure of ether altogether will probably fall much short 
of the estimate, as, with ordinary care, very little will be 
wasted. 

Believe me, my dear Sir, 

Very sincerely yours, 

Edwahii Sarink. 


London, March 17, 1823. 


Art. X. On Hydrate of Chlorine, By M. Faraday, 
Chemical Assistant in the Royal Institution, 

It was generally considered before the year 1810, that chlo¬ 
rine gas was condensible by cold into a solid state; and we 
were first instructed by Sir Humphry Davy, in his admirable 
researches into the nature of that substance, published in the 
Philosophical Transactions for 1810-11, that the solid body, 
obtained by cooling chlorine gas, was a compound with water; 
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and that the dry gas coukl not be condensed at a temperature 
equal even to-»40° Fahr., whilst, on the contrary, moist gas, oc 
a solution of chlorine in water, crystallised at the temperature 
of 40° Fahr. 

M. Thenard, in his Traitc de Chimie^ has described the depo¬ 
sition of the hydrate of chlorine by cold from an aqueous solu¬ 
tion of the gas. It forms crystals of a bright yellow colour, 
which liquefy when their temperature is slightly raised, and in 
so doing give off abundance of gas. 

This substance may be obtained well crystallized, by intro¬ 
ducing into a clean bottle of the gas, a little water, but not 
sufficient to convert the whole into hydrate, and then placing 
the bottle in a situation the temperature of which is about or 
below freezing, for a few days: and I have constantly found 
the crystals better formed in the dark than in the l^ht. 
The hydrate is produced in a crust or in dendricical cry¬ 
stals ; but being left to itself, will in a few days sublime 
fVom one part of the bottle to another in the manner of cam¬ 
phor, and form brilliant and comparatively large crystals. 
These are of a bright yellow colour, and sometimes, though 
rarely, are delicate prismatic needles extending from half an 
inch to two inches into the atmosphere of the bottle: gene¬ 
rally they are of shorter forms, and when most perfect and 
simple, have appeared to me to be acute flattened octoedra, th,c 
three axes of the octoedron having different dimensions. 

Though a solution of chlorine deposits the hydrate when 
cooled, yet a portion remains in solution, and the crystals also 
dissolve slowly in water. It is, therefore, soluble, though not 
so much so as'Chlorine gas. When a solution of ohlorme is 
cooled gradually till the whole is frozen, there is a perfect sepa¬ 
ration of the hydrate of chlorine from the rest of the water, or 
rather from the ice; for crystals of ice,4o3rmed in a solution of 
chlorine, when washed in pure water, and then'dissolved, do 
not trouble nitrate of Bilver« ^ 

1 neglected to ascertain the specific gravity of the crystals 
whilst the weather was cold and they were readily obtainable; 
but, I have endeavoured since to do so by means of cooling 
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mixtures. The hydrate in thin plates, was put into solutions 
of muriate of lime of different densities, but of the temperature 
of 32® Falir. It seemed to remain in any part of a solution of 
specific gravity 1-2, but there was constantly a slight liberation 
of gas ; and, as minute and imperceptible bubbles may have 
adhered to the hydrate, the result can only be considered as a 
loose approximation- The solid crystals would probably be 
heavier than 1.2. 

The hydrate of chlorine acts upon substances, as might be 
expected, from the action of chlorine upon the same substances, 
and it may perhaps now and then offer a convenient form for 
its application in experiment. When put into alcohol, an ele* 
vation of temperature amounting to 8® or 10® took place. 
There was rapid action, much ether, and muriatic acid formed, 
and a small portion of a triple compound of chlorine, carbon 
and hydrogen. 

When put into solutions of ammoniacal salts it liberated 
nitrogen gas, formed muriatic acid, and also chloride of 
nitrogen, which remained undissolvcd at the bottom of the 
solution. In aqueous solution of ammonia similar effects were 
produced, but less chloride of nitrogen was formed. 

In order to arrive at a knowledge of the composition of this 
substance, I adopted the following process. The crystals were 
collected together by a small quantity of solution of chlorine, 
then filtered and pressed between successive portions of bibu¬ 
lous paper, at a temperature of 32®, (care being taken to expose 
them as little as possible to the air,) until as dry as they could 
be rendered b/^this means. A glass flask with a narrow neck, 
and containing portion of water at 32^, having been previously 
counterpoised, a portion of the crystals were immediately after 
the last pressing introduced into it s they sank to the bottom 
of the water, and the flask being again weighed, the quantity 
of crystals introduced was ascertained. A weak solution of 
pure ammonia was then poured on the water in the flask, care 
being taken to add considerable excess over that required by 
the chlorine beneath. 'Fhe whole was left for twenty-four 
hours, in which time the chlorine had had sufficient op* 
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portunity to act on the ammoniat and any portion of chloride 
of nitrogen that might at first have been formed would be 
resolved into its elements, and its chlorine be converted into 
muriatic acid. It was then slightly heated, neutralized by pure 
nitric acid, precipitated by nitrate of silver, and the chloride 
of silver obtained and weighed. 

The following is an experiment conducted in this way : 65 
grains of the pressed crystals were put into the flask, and the 
ammonia added; at one time there was a faint smell of chloride 
of nitrogen for an instant at the mouth of the flask, and a little 
more ammonia was added. The next day 73.2 grs. of chloride of 
silver were obtained from the solution, and if this be considered 
as equivalent to 18 grs. of chlorine, then the 65 grs. of hydrate 
must have contained 47 grs. of water, or per cent. 

Chlorine . . . 27.7 

Water .... 72,3. 

This nearly accords with 10 proportionals of water to 1 of 
chlorine, and I have chosen it because it gave the largest pro^ 
portion of chlorine of any experiment I made. It is evident 
that any loss or error either in the drying the crystals, or in 
the conversion of the chlorine into muriatic acid by the ammo¬ 
nia, would tend to diminislfthe proportion of that element, and 
it is even possible that the above proportion of chlorine is 
under-rated, but 1 believe it to be near the truth. The mean of 
several other experiments gave 

Chlorine . . . 26.3 

Water .... 73.6. 

% 

NoTE.f-»Siace writing the above, Mr. Faraday has succeeded in condensing 
ebJonne into a liquid: for this purpose a portion of the solid and dried hy¬ 
drate of chlorine is put into a small bent tube and hermetically scaled ; It is 
then heated to about 100, and a yellow vapour is formed vrhiCh condenses 
into a deep yellow liquid heavier than water, (sp. gr. probably about l.S). 
Upon relieving the^ pressure by breaking the tube, the condensed chlorine 
iustauUy assumes its usual state of gas or vapour. 

When perfectly dry chlorine is condensed into a tube by means of a 
syringe, a portion of it assumes the liquid form under a pressure equal to 
that of 4 or 6 atmospheres. 

By putting some muriate of ammonia and sulphuric acid into, the oppo¬ 
site ends of a bent glass tnbe. sealing it henhetlcally, and then suffbrmg 
the acid to run upon the salt, muriatic acid is generated imder snen 
pressure as causes it to assume the liquid form ; it is of an orange-colour, 
lighter than sulphuric acid, and instantly assumes the gaseous state 
when the pressure is removeu. Sir FI. Davy has given an account of this 
experiment to the Royal Society. It is probable that by a similar mode of 
treatment se> eral other gases may be liquefied* 
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Art. XI- An Account of a Barometrical Measurement of 
the Height of the Pico Ruivo, in the Island^of Madeira. 
Bxtrdcted from a Lelter written Captain Edward 
Sabine, of the Royal Artilleryy to Sir Humphry 
Davy, Bart., President of the Royal Society, dated in 
January j 1822, on board his Majesty's Ship Iphigenia^ 
on passage between the Cape Verd Islands and Goree.* 

“ You are probably aware that the niountainotis parts of 
the interior of Madeira have been rendered accessible to a 
greater distance than formerly, by roads of recent construction, 
passable at most seasons by mules, or by the small horses of 
the island, which vie with mules in the sureness of their foot¬ 
ing. I availed myself of the opportunity which our short stay 
afforded, of making an excursion to the summit of the Pico 
Ruivo, the highest of the island, with a view to obtain a mea¬ 
surement of its height, and to make a first essay with a portable 
barometer having an iron cistern, on which Mr. Newman had 
bestowed much pains, to obviate the liability to the various 
errors to which these instruments are generally subject. The 
party consisted of Captain Clavering, of his Majesty’s ship 
Pheasant, Mr. Whitelaw, surgeon of the Iphigenia, Mr. George 
Don, naturalist of the Horticultural Society, and two mid¬ 
shipmen of the frigate; we were accompanied by Mr. Black- 
burne, an English merchant resident at Madeira, who, having 
before ascended the Peak, was kind enough to undertake to 
conduct us, aiSd by his local knowledge and authority over our 
Portuguese attendants and guides, as well as by his own enter¬ 
prising spirit, enabled us finally to accomplish our purpose. 
Lieutenant Stokes, of the Iphigenia, was so kind as to remain 
on board the frigate throughout the day, to note the variations 
in temperatute and density of the atmosphere, and of the point 
of deposition indicated by Mr. DanielPs hygrometer. These 
were observed hourly by a chronometer, so as to be simultane¬ 
ous with others which we should make at the heights at which 
we might find ourselves. 1 shall detail the observations, and 
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their computed results, at the close of the letter, and purpose 
to give you a slight sketch of our route, such as may possibly 
be useful to persons desirous of making a similar excursion. 

VVe quitted Funchal before day-break, and procee<^d about 
six miles along the coast to the westward to Camerade Loubos, 
from whence we commenced the ascent in a northerly direc¬ 
tion. At eight we stopped to breakfast at the Jardim de Serra, 
a house which Mr. Veitch, the British consul-general, has built, 
at an elevation of nearly 2800 feet. In approaching this height, 
the vegetation reminded us at every step of England ; the 
people of the country, whom we met on their way to mass, im¬ 
pressed us favourably by their courteous demeanour towards 
each other, as well as to strangers; they were well, and even 
handsomely clothed ; the men able-bodied and good-looking, 
but the women, almost without exception, very plain. 

We found the temperature at Mr. Veitch*s 16° less than at 
Funchal, being a much greater difference than we had expected 
as due to the elevation. An ascent of about half an hour from 
the Jardim opens the first sight of the Curral, which struck 
me, who am, however, but little accustomed to mountain 
scenery, as the most magnificent view I bad. ever seen; the 
Curral das Freiras, which means literally, I believe, the Sheep- 
fold of the Nuns, is a ravine extending several miles in a north 
and south direction, and of considerable width, the sides ex- 
tending four thousand feet in height, in character frequently 
precipitous, and where so, being in fine contrast with the deep 
green foliage of the trees, by which the sides are more gene¬ 
rally clothed; these trees are prjAcipally laurels, amongst 
which we noticed the Nobilis, Indica, aad Fastens. The valley 
of the Curral is occupied by a small ‘river,, which descends 
from the high land of the interior wit^i all the cbaracteT of a 
mountain torrent. Our route led into the Curral .for the pin:- 
pose of ascending its valley, but the descent being impracti¬ 
cable ^at the spot where the first view is, obtained, tfie road 
continues ^ ascend, passing over an elevated ridge, on which 
there was much snow. In descending on the Curral side of 
this ridge, and at some distance beneath its summit, is a copbv 
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Dus spring, which collects in a shaded basin formed in the rock 
by the workmen by whom the road was made. The tempera¬ 
ture of the water in this basin was 47°.2, that of the air 46°, 
and at Funchal 65°; its elevation 4454 feet. 

Whilst these observations were making, the summit of the 
PicoRuivo, which was enveloped in clouds during the day, was 
visible for some minutes ; and it may be worthy of notice, that 
this was the only period in which the proportion of moisture in 
the upper air to saturation was observed to be less than at 
Funchal. The wind throughout the day was easterly and light, 
but with little of the unpleasant sensation which usually charac¬ 
terizes the Leste. 

The time pressing, we committed our horses to the Portuguese 
attendants, and descending ourselves on foot more quickly than 
we should have done on horseback, although stopping occasion¬ 
ally in admiration of the splendid scenery on every side, which it 
was impossible to pass without notice, we crossed at noon the 
Ribeir.o di Curral on a tree which had fallen across the torrent, 
the horses fording it lower down, and pursued a toad which 
led to the head of the valley. We there recommenced the ascent, 
and passing through districts of brooms and ferns, entered the 
snow at a somewhat lower elevation than on the heights near 
thecoasU At two P.M. we reached the highest point attainable 
on horseback, by reason of the depth of snow, and of the 
frequent quebradas, or breaches, in the road, caused by the 
descent of torrents. It is a ridge 4380 feet above the sea, over 
which the road passes at the foot of the Pico das Torruihas, 
which is inferior in height only to the Pico Ruivo. From hence 
Mr, Whitelaw and myself proceeded on foot, the others of our 
party retumitig to the valley to await us. Entering a thick wood 
of evergreens, consisting df laurels, of the Quercus Ilex, and of 
the Erica Arborea which attains a targe size and ^ows'even at 
the summit of the mountains, we were soon enveloped in the 


clouds by which the Peak was hid from btir feighV; and after 
an hour and a half s good walk througll snow, which latife^y ex¬ 
ceeded two feetinde^itb, impeded occasionally by the quebradas, 
which arc passable only by the aid of roots and branches of trees. 
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and not without danger, as a slip unrecovered would generally 
be fatal, we attained the suminit. We experienced no other 
inconvenience than being wet by the rain, and a little cold^ 
whilst we remained to make the necessary observations to 
ascertain the height; certainly none that need deter others from 
a similar undertaking at the same season of the year, when, 
should the weather be clear, they will be amply repaid. The 
Peak being nearly in the centre of the island, the view from it 
must be vei*y splendid, though of this we were only able to 
form an imperfect judgment from the unfavourable circum¬ 
stances of the weather. It is not otherwise interesting than 
as relates to its height and situation, being merely one of se¬ 
veral pinnacles in an island of volcanic formation. 

It was dark before wo had rejoined our party in the valley* 
We h^d then to reascend the opposite side of the Curral to 
that which wc had descended in the morning, in order to gain 
a nearer road to Funchal than by the Jardim de Serra. I'his 
ascent was more precipitous than any we had yet traversed* 
and made those amongst us feel nervous who had not learned 
from habit to confide in the sure-footing of the horses, inas¬ 
much as, during the greater part of the way, a single false step 
would have precipitated the horse and rider many hundred 
feet into the valley beneath; the apprehensions of danger 
were perhaps augmented by the accompaniment of torch-light, 
and induced some of the party to trust to themselves rather 
than to Uie horses; we all, however, reached Funchal in safety 
by midnight. 

The barometer was found to answer extremely well, both 
in conveyance and in use, I am not aware of any objection 
to the iron cistern to counterbalance its many advantages 
over those of leather or of wood, the former of which are es* 
pecially faulty in being affected by damp, whilst the certain 
freedom of the mercury from air and moisture in barometers of 
this construction, give them a decided preference over those 
which are filled on the spot, and which I cannot consider as 
otherwise than very uncertain. I regret extremely that I have 
not to occupy your attention with the more important relation of 
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its performance in the ascent of the Peak of Tenerifle, but our 
departure from England had been so long delayed by contrary 
and tempestuous winds, that we were only able to remain seven 
hours at Santa Cruz. We were told, indeed, that the Peak 
was inaccessible in the winter season, but we had heard the 
same at Funchal of the Pico Ruivo. I am aware that the 
difficulty in the two cases does not admit of comparison, but 
the true interpretation is, that neither is accessible without 
more exertion than travellers are ordinarily disposed to bestow. 
Had Sir Robert Mends felt at liberty to have remained at TcnC'^ 
rifie for three days, wc should certainly have made the attempt, 
and as Captain Baudin succeeded in December, I trust we 
should not have failed in'January. The precise determina* 
tion of the height of this peak is yet to be accomplished, 
and appears worthy of being undertaken, were it only to sub¬ 
mit barometric measurement to the test of a more exact com-* 
parison with the geometric method, (both conducted with 
the precision of which modern instruments are capable,) than 
has yet been effected. A residence of some days at the pro¬ 
per season, near the summit of this remarkable Peak, which 
rises so abruptly, and to so great an elevation, from the middle 
of the basin of the Atlantic, might indeed be expected to pro¬ 
duce many important meteorological and other results; and 
would certainly throw much light on the extent of variation, to 
which barometric measurement is liable, from varying circum¬ 
stances connected with the atmosphere itself, independently of 
errors of instrument or observation, or of the formula by which 
a result is deduced ; the limit within which this liability might 
be apprehended would appear, by a comparison of the registry 
of the barometer at the top and at the bottom, continued for a 
sufficient time. 

We experienced a similar disappointment, and scarcely in an 
inferior degree, in passing hastily by Fuego, one of the Cape 
Verds, I am not aware of any good account of this very re- 
markable*island having been published, and am surprised that 
it has been so little visited. It rises in a cone almost from the 
water’s edge to an height much exceeding that of St. Antonio, 
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which is estimated by Captain Horsburg at 7400 feet, and wc 
bad reason to conclude, from the angle which it subtended at 
different distances, justly estimated. The summit of Fuego was 
visible from the ship for two days, rising much above the clouds, 
and always clear; no smoke proceeded from it, although it is 
ssud to be generally burning. I cannot conceive a station 
more eligible for interesting experiments, connected with the 
relations of heat and moisture to the atmosphereii. ' 

« • T* 

I take this occasion to bring under your notice an inaccurate 
practice which prevails in our directories, and even in works 
of higher authority, of stating the geographical position of a 
bay, anchorage, or town, £;rcnera//y, instead of specifying some 
particular bearing in the anchorage, or spot on the shore. 
Madeira affords an instance which is quite in point. It is re¬ 
corded in the directories that Captain Flinders found Funchal 
Bay in 16® 55' 24" W. longitude, and Captain Hey wood in 
16® 51'; I believe that it is just possible that a difference of 
longitude equal to the disagreement, may be comprised within 
the limit of the bay, or nearly so, although it is more probable 
that a considerable portion of it at least is due to an actual 
difference between the captains, than to the distance apart of 
4.heic respective anchorages. The present notice of the direc¬ 
tories may be sufficient to enable ships to find Funchal Bay ; 
but it docs not supply a means of comparing chronometers with 
correct Greenwich time, which is so important to navigators, 
especially at a port frequently touched at by ships bound on 
distant voyages* The usual passage from the ports of the 
Channel to Madeira is from seven to ten days, an uncertainty 
therefore amounting to two miles in the part of the bay for 
which the longitude is assigned, and which is well within the 
limit of the anchorage, makes a corresponding. doubt in the 
time of eight seconds, or nearly a second a day in the rate 
of the chronometer; an uncertainty which is of great mag¬ 
nitude* when it is remembered that whatever error it oc- 
casions, is multiplied in the subsequent voyage by as many 
times as the number of days between England and Madeira are 
repeated. It would be very desirable that tlm geogra|d)ical 
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tables in works of authority, such as in the Connohmnee des 
Tews, and in Professor Lax*s Nautical TaWes, should have an 
additional column, specifying the spot to which the latitudes 
and longitudes refer ; it is otherwise quite unnecessary to give 
these data to seconds of space. 

The precise geographical determination of some one spot in 
Funchal is a desideratum, which I was in hopes of sup- 
plying by a ‘iiuflRciency of lunar observations, could an6lher 
day have been spared me. I may state, as an approximation, 
tliat the result of 64 distances, 40 of Rcgulus west, and 24 ‘of 
the Sun east of the Moon, observed in the ConsuPs house, made 
its longitude 16® 00" W.; that the three chronometers of 

Parkinson and Frodshani, on which I placed princi|:>al reliance, 
made it respectively as follows : 


No. 3^4, 
493, 
423, 

Mean. 


10 57 05 
10 57 08 
10 56 39 


By observations in the fore and after- 
' noon, and using tlio rates at which they 
had gone in England. 


IG 5G 67 




and that the mean of all the chronometers I had with me, (exedpt 
Bre^iuePs whose rate had altered considerably,} made the 

longitude 16® 50'* 30." 

' « 

Note. —Since this letter was written, Madeira has been visited by Ins 
Majesty's ships Leven autl Barracoutii, on their passage to survey the 
e*ist*!rn coast of Africa,' under tha command of Captain Owen. By the 
cbroaoDieters on board these ships the difference of naeridians between Iho 
Marine Obseryatorj lisbon, and the Jbc»« Fort in Funchal Bay, ap¬ 
peared 7® 48' 0^', whence assuming the Observatory at Lisbon at 9^ OS' 51" 
\V., the Loo Fort would he in lO® 57' 00"•-—And finally , the longitude of 
4he'Consul*ft garden at FuniAal has been determined by a mean of sixteen 
chrendmelcra^ spovi.illy aeat fi>r tho purpose, at the direction Jof the 
Cotnmi^ioners pf Longitude. It is understood that 'their mean result 
made the garden in ICo 54' 52'*, 5 W, The three stations arc all within a 
aeCond oftime. 

• < 

- ■**! cQiui^lude with a detail of the observation^, and the heights 
computed from them. 

VoL XV. 


G 
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Oi^sEttVATioys made at Madeiua, January 13, 1822, to deter¬ 
mine the elevation of several Stations in the ascent to the Pico 
Ruivo. 
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The results have been deduced in the manner explained in 
Mr. Daniell’s paper, On the Corrections to be applied in Ba¬ 
rometric Mcasuratioii,’* published in No, XXV. of the Qunr^ 
terbj JouTval of the Hoyal Instiiulion ; the barometric differences 
have been augmented by ,;^jith, as fi8 inches of mercury in the 
tube arc equivalent to one inch in the cistern ; and of the 
approximate result has been added, as a correction due to the 
variation in density of the adnosphero, in the latitude of 
Madeira/' 


Art. XII- Annlyns of a New Sulphnr Sprimg at Har^ 

rogate^ by am West, Esq. 

[Communicatrd by the Author.] 

Ax exact acquaintance with the composition of the water of 
mineral springs is, in many respects, highly important; with¬ 
out it we can scarcely derive the full benefit from their medi¬ 
cinal employment; it throws light on f![eology, and on the 
chemistry of nature, and may hereafter furnish us with hints 
for the improvement of various processes in the Arts. 










Mr. West on a new Sulphur Sprin}i nt Ifan'ogate. 8:^ 

Indeed^ that the Truth of this remark is generally felt by the 
chemist and the physician is obvious, from the pains which 
have been bestowed upon the improvement of the means for their 
analysis, as well as the examination of the water of particular 
springs. That in neither of these respects, however, have we 
attained the requisite degree of certainty, is evident from the 
fact that, in comparing two sets of experiments on any mineral 
water, made by different persons, we find, in all cases, a con¬ 
siderable difference in the results. If it be said, that this arises 
from the water of the same spring being differently impregnated 
at different times, I reply, that it sufficiently proves our present 
deficiency, and should stimulate our diligence to observe that 
we have no means of proving how far this is really the case, 
or of distinguishing, with certainty, how much of the discre¬ 
pancy so obvious between various reports of analyses is owing 
to real differences in the water, how much to defective formulm, 
and how much to negligence or mistake in their application. 
Probably on this, as well as on many other subjects, we have 
begun to generalize too soon; theories of the origin of mineral 
spring.s, and of their eflect in the cure of disease, liave been 
more abundant than the facts ascertaine.d respecting them would 
warrant; the stock of careful analyses must be augmented be¬ 
fore those theories can be either confirmed, or satisfactorily 
disproved. 

It is with this view that I am induced to make public the fol¬ 
lowing analyses: the results which I obtained in the case which 
admits of comparison with others, diH'er materially from their 
statements; the account which I have given of the means nsi*d 
will enable the reader to form some idea of their probable cor¬ 
rectness. 

The water of the Old Sulphur Well, at Harrogate, is of un¬ 
doubted and extensive efficacy in a vari*?ty of complaints: with 
a view to secure for general benefit the enjoyment of its advan¬ 
tages, it is provided, by act of ^ parliament, that the well shall 
remain unenclosed, and it accordingly remains, covered only by 
a cupola, open on all sides, and supported by very rude pillars. 
This, while it secures the intended object of admitting ad who 

G 2 
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romo lo the free use of the water, is attended with very serious 
inconveniences, such as the impossibility of excluding iinjivopcr 
persons, and the occasional occurrence of accidental or mis¬ 
chievous impurities. To guard against these, as well as to 
secure a more ample supply, various attempts have been made 
to obtain a water of the same description, in other spots in the 
neighbourhood; none of these have been perfectly successful, 
until lately, when a well (the fourth dug there), has been dis- 
oovered in the grounds of Joseph Thaokwray, at the Crown 
Tnn; this furnishes a water more highly impregnated, but which 
is said lo sit more easily on the stomach. 

To analyze this w.atcr was the object of my journey to Ilairo- 
gato. I was induced, for the sake of comparison, to examim* 
again the water of the Old Well. 

Awlyais of Water from the Nctu Well at Harrogate. 

Ihc water, when fresh pumped up, is perfectly transparent, 
and very sparkling; the temperature was 43.5°., tliat of 
standing water, exposed to the air, being 37°. 

The smell is powerfully sulphureous, the taste sulphuretted, 
and strongly saline—a mixture of flavours, however, Lo which 
the palate soon becomes accustomed, and which even appeal 
to reconcile each other. On standing: it becomes turbid and 
opalescent. 

When boiled in an earthen vessel it loses its smell almost en¬ 
tirely, and the surface is covered with small crystals. It dis¬ 
colours and corrodes metallic vessels. 

The specific gravity of the water is 1.0121 G at 40°. equiva¬ 
lent to 1.0128 at G0°, This would indicate, by Kirwan’s for¬ 
mula, 198.5 of solid matter in each quart. 

The quantity obtained by evaporation from a quart was, in 
three trials, 211 grains. 

; The water restored the colour of litmus paper slightly reddened- 

With nitrate of silver it produced an abundant dense preci¬ 
pitate, of a deep brown colour, and a highly iridescent pellicle. 

With sulphate of silver, an olive brown precipitate. 

With muriate, nitrate, and acetate of barytes, no change takes 
place; the water remains perfectly bright. 
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Oxulate of ainmoata; abundant procipilatc. 

Tincture of galls ^ 

Ferrocyanate of potash I No change. 

Sulphocyanic acid J 

Carbonate of potash; a precipitate. 

Lime water; a precipitate. 

Barytes water; slight precipitate. 

Acetate of lead; very copious precipitate, of a daik 
brown colour. 

The precipitated carbonate of lead becomes quite l»laek 
when diffused through the recent water. 

Tincture of soap; an abundant curd. 

Carbonate of ammonia caused no precipitate, nor did phos- . 
phatc of soda; but, on applying these tests in succession to the 
same portion of water, a considerable precipitate took pluce. 

By these tests it is shewn, that the water examined contains 
sulphuretted hydrogen and carbonic acid gases, muriatic acid 
in combination with lime, magnesia, and an alkali; no sulphu¬ 
ric acid, 7^o iron. 

A wine pint of the water, previously boiled and filtered, 
yielded, when treated with nitrate of silver, a white precipitate, 
which, when washed with distilled water and dried, weighed 
229.4 grains. 

'Flic crystalline pellicle, which separated from a quart on 
boiling, weighed 2.2 grains ; it entirely dissolved in acetic acid. 

One quart of the recent water was boiled with subcarbonatc 
of soda; the precipitate, (22.7 gr.) well washed, and treated 
with sulphuric acid. On digesting the siilplutics in a few 
drachms of water and again drying, the sulphate of lime re¬ 
maining weighed, after ignition, 18.7 grs., equivalent to 7.7 
lime, or 17.85 muriate of lime. 

The sulphate of magnesia, when evaporated and dried at a 
heat approaching to redness, weighed ll«3 grains, equivalent 
to 3.75 magnesia, or 10.75 muriate of magnesia. 

The mixture of salts (211 grains) was digested in alcohol, to 

» r 

separate the earthy muriates; what remained was muriate of 
soda. 
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To Separate tlie gaseous contents of the water, 5(5 cubic 
inches were boiled until the quantity of gas received ceased to 
increase; it measured 7.95 cubic inches. This was repeated 
several times, and with larger tpuiutities ; nearly the same pro¬ 
portion was obtained. 

When the whole of the gas was separated from a portion of 
the water, a cubic inch tube, graduated into lOOths, was filled 
and transferred to a bottle, containing jprecipitated carbonate 
of load; on agitating, under water, an absorption took place, 
amounting to .50 of the gas operated on. 

'I'he residual gas was treated in the saim; manner with li- 
t]uid potash, the absorption was -IG of a cubic inch. 

That portion wJiich resisted the action of caibonate of lead 
and solution of potash (.34. C. I.), was transferred to a de¬ 
tonating tube, with twice its bulk of oxygon gas, and fired by 
the electric spark ; after this, the <juantity absorbed by further 
exposure to potash, was .14 of a cubic inch, leaving .20, which 
I consider as azote. 

It appears, then, that one gallon of the water in question con¬ 
tains, of 

Sulphuretted hydrogen . G. 4 Cubic Inches. 

Carbonic acid . 5. 25 

Azote . . G. 5 

Carbnrctled hydrogen . 4. b5 

32. 8. 

Which are given out in the gaseous form on boiling; also of 
Muriatic acid . . 458. 8 

Soda . . , 345. 2 

Lime . . 34. 8 

JMagnosia . . . 15. 0 

Carbonic acid 4.0 

Existing in the water us 
Muriate of soda . 735. 0 

Muriate of lime . 71. 5 

Muriate of magnesia 43. 0 

Eicurbunatc of soda 14. 75 
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The results of the same means, applied to tlio water of the Old 
Well, were—of gases in one gallon, 

Sulphuretted hydrogen .14. O Cubic Inches. 
Carbonic acid 4. 25 

Azote - . . . 8 . 

Carburetted hydrogen . 4. 15 

:]0.4 

' ^)f solid contents. 

Muriate of soda " 752. l> 

-lime G5. 75 

-magnesia . 

ni(‘arbouatc of soda 12. S 

Specific gravity at 60^*. 1.01324 

Saline matter, by direct evaporation, 354.0 

# 

The most careful examination with tests, prepared by ddler- 
ent chemists, discovered not the least trace of sulphuric acid, 
or sulphates. 

On adding to cipial portions of water from the Old, and that 
from the New Well, an equal quantity of either acetate or car¬ 
bonate of lead, the eye could distinguish a difTcrcnce in the 
colour produced, that from the New Well being a shade deeper 
than that from the Old. 

'rhe most remarkable difference which will be observed be¬ 
tween the present and former statements riispecling the Old 
Well (so far as the nature of its contents is concerned), is the 
total absence of sulphuric acid in any combination. 1 was so 
surprised to find this, that I hesitated to admit the inference 
from iny first trials; but with the salts of barytes, prepared by 
other chemists, as well as with my own, not the slightest cloud 
was produced* 

Should the observations of any future chemist agree with mine 
on this point, we must suppose, considering the respectability 
of those who state the existence of sulphates in the water of th^^ 
Old Well (Drs. Scudamore and Garnett), this to be an esta¬ 
blished case of a mineral water varying so much, as at times to 
exhibit a notable quantity of a substance, at other periods wholly 
absent. 
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J apprehend no dift’erence in medicinal power need be appre¬ 
hended from the subtraction of one grain in ihe pint, of a neu- 

# * 

tral sulphate, whatever be its base, when supplied by a corre¬ 
sponding quantity of muriate. 

It seems, of itself, almost a convincing proof of the identity of 
the general contents of the Old and the New Well, and of the 
stratum whence they are derived, that at the period when the 
latter was first examined, when no sulphuric acid could be de¬ 
tected, it was wholly wanting in the former, in which, on pre¬ 
vious occasions, it had been found. 

1 come now to consider the gaseous contents of these waters; 
ilicse agree in their nature, and nearly so in their total quan¬ 
tity, Avith those found by other chemists. Dr. Garnett found 
19 cubic inches of sulphuretted hydrogen in the gallon, the 
greatest quantity which I obtained, even when large bubbles of 
gas were rising through the water in the well, was under 17 
inches. Dr. Scudamore found it in the Old Well about 14 
inches; the difference is not too great to impute to irregu¬ 
larities in the production or absorption of the gas at the spring. 

The proportion of carbonic acid, found by me, differs much 
from the statement of Dr. Garnett, and still more from that of 
Dr. Scudamore. 1 may observe, that in about a dozen trials, 

f 

the proportion was almost constant. On this point, I think 
some error must have crept into Dr. Scudamore's observations. 
He deduced the quantities of the absorbable gases from the 
‘weight of precipitate formed—a method which I tried, and 
^ found very uncertain, and which must obviously be so, since 
a loss or an increase of weight of one tenth of a grain in the 
quantity which he employed, would give rise to aix error of an 
inch and one-third in the calculation for one gallon. Dr. Scuda¬ 
more no where informs us, in a*direct way, what was the total 
quantity of gas obtained from a gallon of the water, and the 
statement in p. 98 of his Treatise, 29.045, cannot possibly be 
the result of the experiments he has described, since none of 
the numbers agree with those obtained by calculation from his 
data; the proportion of unabsorbabic gases, indeed, is but 
^bout two-thirds of that stated in p. 97. 
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The eudiomutrical method which I pursued is short, easy 
and susceptible to great precision; an error in the carbonic 
acid, of one division of the tube, would scarcely affect .05 of a 
cubic inch, the quantity in a gallon. 

The carburetted hydrogen, not being known to be medicinal, 
is of little consequence in that point of view; yet its presence 
in these waters is a curious circumstance, the discovery of 
which belongs wholly to Dr. .Scudamore or his companion. 
My experiments fix the proportion nearly as given by them, al¬ 
though it seems quite unaccountable how they could arrive at it 
bv theirs *. 

To sum up the comparison between the water from the Old 
Well and that from Mr. Thackwray’s pump,—it appears that 
both contain the same ingredients, solid and gaseous; that the 
New Well has rather the greatest impregnation of the gases; 
that the Old Well contains rather more common salt; while the 
water of the New Pump holds a considerably greater propor¬ 
tion of the active constituents, the muriate of lime and of 
magnesia. 

The experiments, which occupied several days, were per¬ 
formed upon the spot; many were repeated several times, and 
through the greater part, I had the benefit of the able assistanpc 
of Dr. Murray, of Knaresbro’. 

Lecdst Feb. 27, 1823. 

* Carburetted hydrugeu gas re«{uire8 for combustion twice its volume of 
oxygen, (Sir H. Davy's Elements, p. 306,) instead of its own bulk, as these 
experiments imply^ and yields its own bulk of carbonic acid, instead of 
one-third. U'ow wore such improbable results obtained ? 
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Aut. Xlll. On the Vibrations of Ucavj/ Bodies in Cijc/oidal 
and in Circular Arches, as compared with their Descents 
through free Space \ including an lustimatc of the Varia¬ 
ble Circular Excess in Vibrations continually decreasing. 
% AViEs Gilbeut, Esq., F.R.S. &c. &c. &c. 

To the Euitok ff the Quarterly Journal of Science and the Arts. 
Dear Sir, 

I AM roally notable to dotonnino m what, degree the follow¬ 
ing investigations may be thought worthy of attention. They 
were made about twenty years ago, and the impression left by 
them on niy mind mainly contributotl to my siihi;cfpiently mov¬ 
ing the House of Commons, on the 15th of March, 1810, for an 
Address to Ills Majesty, praying that directions might be given 
for determining the length of the Pendulum ; which has led to 
all the important theoretical and practical discoveries of Capt. 
Katcr, and to the highly interesting observations of Captain 
Sabine, and of others : on this account, at least, I may be ex¬ 
cused for laying them before the public. 

*^niey exhibit a curious integration, by which a very simple 
result, conJbrmablo to that of Euler, is derived from a great 
apparent complexity. 

The correction for variable circular excess in a free pen¬ 
dulum, beginning its vibrations from an arc compar.atively 
large, and ending with one very small, differs from those already 
given by mathematicians; but the deductions seem to rest on 
solid principles. 

The whole possesses one quality throughout, which, in my 
opinion, has not been suflicieiitly regarded; and that is, a strict 
preservation of the Harmonia Mensuk.\uum. 

I have constantly used the words Fluxion and Fluent, not¬ 
withstanding tliat 1 am fully satisfied with the acknowledged 
superiority of the new method over the old ; and that the deve- 
lopement of functions is far.preferable, as a general principle, 
to considerations of motion; but there ap))car to me no 
stronger reasons for changing established expressions, or no¬ 
tations, on that account; than might be supposed to exist for 
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abaudoiiing the term Calculation, because pebbles are no longer 
used ill the operations of arithmetic. 

It may be proper for me to observe, that (circular Ouxccss is 
not noticed by Sir Isaac Newton, in the sixth section of the 
second book of the Pmicipia, treatinjj De MoUt ct licaistcnha 
Coriioram Funipe^idtdorum. 

And I may add that neither the resistance of media, nor 
Inction have any power to change the isochrunistn of an whole 
vibration, so long as these retarding causes continue so small, in 
comparison with the action of gravity, as to render their second 
powers insensible; since the lengthened time of descent will 
be exactly compensated by the diminished time of ascent. 

But the specific gravities of media affect both parts of a 
vibration in the same way. 

Let G cr: the specific gravity of the pendulum, 

(j = that of the medium, then J!~ the loss of weight; 

G 


and since the times arc inversely us the square roots of the 


weight, the analogy will be as /1 _ 4 . : V 1 :: 1 : 

^ = (when is very small) to 1 + — 


v/i 

V G 


2G 


Suppose tlic pendulum made of brass with a specific gravity 
8.4, and that it vibrates in air the specific gravity of which, at u 

i— : then will —^-, and this multiplied 


mean, is 


828 


2G 


13910 


by 86400, the number of seconds in 24^^ will give a difier 
enee of 6''.2 between vibrations in a vacuum, and in air at the 


ordinary state of the atmosphere; or of ^ second for 


each variation of an inch in the barometer ; a quantity, as it 
would seem, not to be neglected in the present highly*advanced 
state of practical astronomy, whenever confidence is placed 
for any considerable interval, in Uie steadiness of the clock ; 
and which, if it were carefully applied, would probably be 
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round to diminish cunsiderubly, tlic appureiit iriegularitics iti 
llie motion of our best time-pieces. 

A variation in temperature of about 16® of Fuhr. thermo¬ 


meter 




would produce un equal change with 


one inch of the barometer; but in the opposite direction from 
expansion: this, however, is obviously included as a part, in the 
general compensation for heat and cold. 

. Such as these investigations may prove to be, I place them 
in your hands ; and it will be highly gratifying to me if I am 
allowed to sec them honoured by a place in your Journal. 


Ist. The Descent through Free Space. Fig. I, 

Let the line AB = 2, represent the height through which a 
body is supposed to fall, 

T = the time. 

When the pai^t x remains to be described, tlic velocity will 

be 2—a.'"* . consequently 2—xix T —x 

X — X T rr 2.2 —when x =: 2 the equation vanishes 
when X T 2a/ 2. 

2d. The Semi-vibration in the Arc of a Cycloid. Fig. II. 

Let CP the length of the pendulum — 4, applying itself to 
cycloidal cheeks CA and CB- 

Let the diameter of the generating circle DP be iz 2. 

Let a =; the length of the chord in tlic generating circle, cor¬ 
responding with the cycloidal Arc Pp, through which the pen¬ 
dulum is supposed to vibrate; x r=: the length of the chord in 
the generating circle corresponding with the Arc P«r remaining 
to be described. 

Then will the velocity at the point ^ = «P —iP*= a* — x*^ 

And, the cycloidal Arc being double to the chord of the gene¬ 
rating circle, 

X t - 2i ort == 2a/2 X ^^1?* ' X 

^2 
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r 2-^ 2 X circular Arc to radius unity and cos. 

When X a the equation vanishes 
When X =: 0 

T = 2ji/ 2 X quadrantial Arc to radius unity. 



rid. The Semi-vibration in the Arc of a Circle. Fi^. III. 

« 

I.et CP the lenj^th of the pendulum = 4, and fVom C witli 
CP as a radius, describe the vibratory circle. 

Let C, as before, be the centre of a cycloid, and DP = 2, 
The diameter of the generating circle. 

a rr the leni^lh of the chord in the generating circle, cor¬ 
responding with the Arc Pp in the vibratory circle, through 

which the pendulum is supposed to descend. 

.V =z the length of the chord in the generating circle corre¬ 
sponding with the Arc Ptt remaining lobe described. 

^ --- 1 

Then will the velocity of the point «■ =r aP —AP = -^ 

^2 

as before. 


To find the Huxiou of the space in relation to — sk 

The absciss P^ in the geuerutive circle corresponding to the 

chord Po: will be— 

2 

But this absciss being common to both circles, the ordinate biF 
in the vibrating circle will be = ‘2x . 

/T^ 7* 

^ 16 

While a; the chord in the generative circle diminishes by — a 
the decrement of the abscis common to lioth circles will be — xx 

radios 4 


and this multiplied by 


ordinate 


of the vi- 


2 .^. ^1 -£ 
\r i/j 


bratory circle, will give — xdf x 


16 

4 


2 a' 


y 1 - iL’ 
^ 16 
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S4.Vfl*-w* fib.j/ai-s^ 48iVa;-*» 3846*V«^-** 


rt i 

^ Va»-i« 


s tbe drcnUr Arc to radius unity & cos. 

a 


r-— f. 

J 86 Vfl*-^ 


o*jif to* i 


i^ah^^x* 8^o»ji 


b'TV"-''-/ 

?«/■ 


a'.u I 


2Va*-t*' 

II . 

■T/l,-. = dr. Arc to eos. .f. 
yo»-* , ® 




/- 


. . 

3/*r 8 „ />8fl*a:*r—41^ 


86V a*-** 


/ 


4 ~ I® 4.^o*x* 


8o*x*i ! .- A SaVi 

“5==r“-7^aV-x* " / ■ - 

/o*x*-i® j4^o*x*—X® » 


— X f = 1 7 ..tn. t4 + 1 cir. Arc to cob. — 

♦ J*/7rr* 2^“*^ 8 a 


r - u t*i - X ^5o®x®j "■ gx*^/ ^ 

J iSbs/^^ •/ fi . /a*"x>“ - F- 




/- 


105 x«a 


3346* X Va*-v 


105 

9 3816* 


6 Va‘-P"’'-C'* 

1 i. 

5o* 

"V 

7o»f‘’i 




5o*x»r 




. ♦♦* 


X /- —- - - = /o 9 ^i 4 _jrt - L 


7a®x**r 


8 


ra® 


jv^--+ j + ^ X (ivlV^+ 4 -cir.A«,.«.,£) 


And 


T = SJ 2 X circular Arc to radius Unity and cos Ji. 

X — X ( — i X t/n® — 1* + -i- fl* X oir. An* to pos. 

26 V 8 8 fl/ 

X X f i-x' X .^ 0 ®-J* + i. c* X X X Ja*-X* + £a‘ X cir Arc to COB. 

86* V 4 8 8 0 / 

X — X ( — X* X V“*-a* + —fl*x* X + —o*xxxVa*“**^ + X cip. Arc to cos. i.) 

486* V 6 84 ^ 48 ^ 48 a / 

X -15Lx fi.i®X Va’“** + “a*Xi“X /a*^x* + — o*x* x Va*"^ + —a®* X Va*“** + - 
3846* \ 8 48 ^ 188 384 


121 a® X dr. Arc to eoi. .1. 
384 a 


&c 


Or 


T s= 2^/2 X circular Arc to radius Unity and COS -f. 

^ a 

X 2. X f -lx X V~ X* + -10* X cir. Arc to cos. i. J 

86 V 8 * a / 

X -i- X P *3 4-i.a*i X Va*-** + —a* X dr. Arc to oos. — j 

86* VT 8 • * 

X — X f i.js + i.o*.x3 + —a*ai X ^/a' - ** + 12 a® X dr. Arc to cos. i.) 

\fi ^84 ^48 ^ ? a' 


x-i 2 Lx 

3846* 


35 
198 

fcc. to. 


f J.*t + -La'.x* +-21 a*.X* + —a®.« X v'a'-x* + -^ 0 * x dr. Arc to cos. -1 

V 8 48 198 384 8M a 


to. 


to. 


IW 

84 

to. 


to. 


to. ’ to- 

When a s: 0 all the terms Tinisb. 

a s a (pdog tbe vbde semmbration) all tbe terms vanish eicept the last in each rank. 

AndTssV* X (I + -1^ .L% 4. 12) ® 4 i2i)*,5!to. to. to.) x Quadfantial Arc to radiw unity. 

8/ 6 8/ 6* 48^ 6* 884/ 6* 

are 
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In the case of a mercurial pendulum, these quantities must he 
reduced to three-fifths (.6) of their magnitudes in the tabic. 


It is then ascertained 

That the time of free descent down a given line. 

The time of descent down the whole or any part of a cycloi- 
dical arc of the same height by the semi-vibration of pendulum 
having a suspension twice as long; 

And the time of a semi-vibration by the same pendulum in a 
circular arc, will be, in the propottions to each other of 

Unity, 

Unity X quadranti'al arc, 

Unity X quadrantial arc X (1 + JL-f }L.) + 

' 2 ^ 8 ^ A* 


Xf}^ a*" , 105 « 

48 38 ^ 


/I s 

_ &c. &c.) 


Or substituting for the chord of semi-vibration in the vi¬ 
bratory circle, which is in magnitude double to a, but hi refer¬ 
ence to its own radius taken as unity, will be one half of o, and 
writing its values for b ; the series becomes 

TJ ^ ~8 J ‘2*’ 48 / 2 * 384 ) 2^^^- 

If .V the s]ne of — the arc of semivibration be substituted, 

. 2 


the series becomes 


1 + 








384 / 


or if w — the verse sine, the series becomes 

1+ ^ ^ !il -f V 

2/2 " 8 / ^ 22 48 / 2 ’ 384 / ' 2 ^ 


Thus far the investigations are strictly correct; but for all 
practical cases of vibration in small arcs, the two first terms of 
the series need alone be regarded, and the second only in its 

first power, since the third term —\ — does not amount 

^ 8 I ■ 6" 

to one second in 24 hours till the arc of semi-vibration reaches 
10® 5' ;novthe square of the second term till the arc is 13® 24', 
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Moreover, the chord and arc in the vibrating circle may be 
taken as equal; for the arc in terms of the chord being 2 : c 


+ -L 
2 


1 


+ 


i . 3 


1 


5 


+ hM X 
2^ 2.4.6 


3 2'^ ‘2.4 

when c is the chord of 9°§- tire scebnd term will be 


151 ate. 

7 27 


1 


very 


10000 

nearly^ and consequently the cycloidal arc» equal to the chord of 
the circle, will blond itself with circular arc. 

ITie circular excess may therefore be taken in terms of the 
chord of the arc of semi-vibration, of the sine of one half this 
arc, and of its verse sinc- 

1 

— c* 

16 

J- 5* 

4 

8 


V 


which last corresponds witlvtho expression given by Eider. 

When a free or detached pendulum vibrates, the arc must 
continually diminish, and with it the circular excess. To ascer¬ 
tain the amount of this quantity, which may bo termed the 
variable circular excess, from the incipient and final arcs, 
together with the elapsed time ; it is obvious that the law govern¬ 
ing the rate of decrement in the arcs must previously be known. 
Two causes contribute towards producing this diminution of 
the arc* resistance of the medium, in which the pendulum 
moves; and friction on its axis of suspension. These must 
be considered separately; and in doing so, it is perfectly ob¬ 
vious that the minute difference between cycloidical and cir¬ 
cular vibrations in small^ arcs, cannot produce' any sensible 
effect on the rate of decrement; so that whatever law is csta- 
blished in regard to the cycloid, it may, without error, be ex¬ 
tended to the circle, where no change takes place, in the centre 
of oscillation, during the semi-vibration, when a ball of finite 
magnitude is used, as would be the case in a cycloid. *■ ■ 
First, with respect to the resistance ofthe medium considered 
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as the only retarding cause. This must, accoxding to every 
theoretical principle, be taken to vary as the squares of the 

velocities, 'fhen in passing through any small space 2 , tliedi- 

minution of velocity (^) will be proportionate to v® the square 

* St 

of the velocity, and to t the time, but 
• * 

/ ar ^ s=: = t ;2 or to the space mirltiplied by 

V V 

the velocity of movement through it. 


Now, as before in fig. 2d, the velocity at w will be 

• . 

And consequently this multiplied by — will be =2 — ^ 

By expanding as — and changing the signs 

la* la:* 3 x* 


:h 


- iSr 


48 a 6 


Sic.) 'X.x and 


C + ^^2.a x(j: — 


1 


JL^ 

3 a- 


1 

8 




— ^ 
6 a* 


A' 

48 


1 

7 a® 


&c0 


When a; = a 9 should be equal to nothing,but the equation 

*'^11 J I 

then becomes 

2 o o 0 

I I * I ^ It 

therefore C c= — v^2 (o* — — a* — _. — a’ &c.) 

When a; = 0 the variable terms vanish, and the equation be¬ 
comes ^ =; ^ i/2 (a* — i a*-g.. 

The diminution of velocity is therefore proportionate to the 
square of the arc. And if t> = the velocity due t6 any arc of 
descent o, the actual velocity, when it is performed, will be 

v _ a* V. The ascent due to this velocity will be f* — 2a-wt 

but the arcs being as the square root of the ascent, the arc due 
to the velocity wilt be v — v therefore the diminutions of 
the arcs are proportionate to the squares of their length. 

Voj.. XV. H 






fi^r. payiei| ,Gilbert on the 


^P|C|rflaine .the amo,unt of dtcular excess in arcs coii- 

' 1.1 £♦, I ■’ 1 '-'V' . ‘ J ' 

flifniuishing; from the effect of resistance^ let a the larger 
of two small arcs of descent which ip any pprtion of time, con¬ 
sidered as unity, diminishes to 6, 

• -cv ' *' . ' * 

Let X := any portion of that 

y 7=:. the arc of semivibratinu at that instant, 

« 

. J w w* modulus tlien x 5 = — and .v s= C + iS. 

■ V 

Wh6n a! := 0 and y = a C — 2^. and x=. ~ ~ 

... a y a 

And when x=\y — b, consefiueiitly 1 = 21 — or ah 

b ft 

ayn — bmy whence m = 


ab 


a-h 


and X 


ah 


iiH) 


whence is derived 


ay—by a* — ab 


ah 


«V/ 


a — b X X 4 -^ 

And — or the circular exceffs, will be JL . .. 

(tt —6 X .r 4- i)' 

expressed in terms of x and of known quantities. Then wiil 
1 

7^-—;-X X represent the fluxion of the variable 

lo (^a^b . .T 4- by 

excess of which .the fluent is 


I 


—— X -- X -- 

. ib a — b X a: + A 


+ C 


When x'^ 0, C r=___l!^ 


' 16 X a—6 

The Whole fluent, therefore, 

rt* 6 » 1 

- X 




-Wica^b '' X X + b^^^ ^ 

The fluent becomes ' 


( : 


qt'* ^ I, 1.. . ' 

~ ^ this quantity multiplied by the number 

of seconds observe^ between the two afca of semi-yjbr^tion 
a and b, will give the whole circular excess in seconds. 
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Id the next place, regarding frictic 
power wliieh is known to act simply in 
and without any reference to velocity. 

It is obvious that while this is'supposed to be extremely 
small in comparison with the force of gravity, resolved into 
the direction of motion at the commencement of the descent, 
and all increase of weight in the oscillating body arising from 
centrifugal force, is disregarded, as being insensible; that the 
retardation of velocity in isochronous vibrations must be equal. 

If this general deduction, however, admits of doubt, it may 
be demonstrated in the following manner: 


as the sole retarding 
proportion to the time. 


The velocity at w (Fig. 2d,) will be consequently 

\/2 

the time of passing through will be . i.et the 

a "— X2^' 

uniformly retarding power of the friction, as compared with the 
constant force of gravity be g, then will the fluxion of the re¬ 
tardation be the fluent of which is 

aa — 


2 . 2 . g y. Cir. Arc to radius unity and cos. 



When X = a 

= 2 . ^2 . y X quadrantial Arc to rsfdius unity, which is 
a constant quantity. 

Since, then, the velocities arc uniformly diminished, so will 
he the arc of ascent due to such velocities,,from what has been 
already shewn : assuming therefoie, fis before, a, to be the in¬ 
cipient semi-arc of free vibration, and b equal to the final aeihS- 
arc, the time of passing from one to the other to be unity, x an 
elapsed portion of that time, and y the corresponding arc of 
semivibration with m a modulus, 


X r= — my the fluent x =—my + c, when x=0 c^ma 
The whole fluent, therefore, x=ma—my, when xs=ly:=6, 

cohsequentlv V ^ fJtn — m6, or m ^ — whence 

. * a-b 


ll 2 
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;r and y. tt a — ^V-6 ; x, .^ns^quent^, jhe 


tiuRion of the variable circular excess — (a — a—6. a:)- X? ^ 


thi fluent of which ii — a X a-*^6 ^ a:’) 

16 - 3 ^^ 1 


’♦.i‘ V 


wHcaf* =.) equal to ~ | - t- , ) multipliediby 

f a 

tlij^ ndinber of seconds obser\^d between the arcs a and i, irill 
gifc the whole .chcular excess in Seconds. ; 

;tAnd--here’it may be remarked that the expression 

y. j ^- ntorresponds, as it ought to do on die suppbsi- 

tidn, w4th that for measuring the frustum of a pyramid. ( 

;A formnla involving both these causes would be extremely 
complicated ifv indeed, the fluent could. be assigned in finite 
■raa., ^pt it.is probable that by carefully noticing the vaifia- 
blp circular excess between two very small arcs, and between 
two dt^ers comparatively large, some estimate may be forihed 
of thte Relative mag^ihidea of the retarding powms exerted by 
Ojetioo, and by the. resisting medium, ui^less the former should 
r^lly be fqund inappreciable in all practical cases. j' 


i 

A|TAiii.E^r eorrecting the Time, as shewn by a (dock, l^a^ing 

I a bsasa'weight, or balb to its pendulum, for the variation of 

J one., inch in the height of the barometer. ! 

I ‘ ' ■ - .V ? 

• AppuwitNTs,^—^The time elapsed singe the last obser’valtion 

, ^ » f I ’ ^ ^ ^ j ^ • J 

' %e ba^tunejer. , . , , \ 

Apj^ tho pre.^.nt^8ei^ed height 3^ inches ;±— the j'ari- 

* 

. afWn bbtweiA thfe^obo^vations**^ 

AddUivapifaba^umia 
Subtractive, if it is Minus. 


.‘•H* 


‘ * , 






' «». • '* 
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A^t, 2C1V, Proceedings of the Royal Society 

Tiir following papers have been read at the table of the 

•Royal Socu'ly since our last Report;-— 

> . } 

January 9, 1823, 

Corrections appHcfl to the j^reat meridional arc^ extending from 
latitude 8° 9' N,, to IS® 3' 23.64'' N., to reduce it to the Par¬ 

liamentary standard^ by Lieutenant-Colonel AV'illtnui Lambton. 

At this meeting John Henry Vivian, Esq. was elected^ into 
the Society. 

January 16. 

Some practical observations on the concentration and communication 
of magnetism, by Mr. J. IL Abraham. 

January 23. 

Observations on magnetism, by John Macdonald, A.M., F.R.S. 

Tticre was no meeting of the Society on Thursday, the 30t!i 
of Januafy, it being the anniversary of the martyrdom of 
Charles I- 

P’ebruary 6. 

Letter from Major-General Sir 'I’homas Brisbane, addressed to the 
President, cnulosing a paper by Mr. Charles Rumker, on the summer 
solstice of 182^, observed at Paramatta. 

Letter from Mr. Whidbey to John Barrow, Esq., accompanied*viith 
drawings of the caverns foun<l in the limestone quarries of Orestoa; 

a dosc|riptlo|i of the fossil bones found therein, by IVfr. Willinm 

Clift. 

February 13. 

A letter from Dr. Young to the President, aaiimniciiig the re-dis- 
rovery of Professor Phiek^'s triennial coiiict^ by Mr. Cluirle^ Ruinkcr, 
the 2J of June last, at Panimatta. 

i -At this weeting jofau ]3aro», M.D. of Glouce$ter, was elected 
into the Society. 

February 20. 

Experiments for ascertaining the velocity of sound, made ut Madras, 
by John Goldinghain, P!Isq. ■ ' ' * * 

Captain John Franklin, of the Royal Navy, was elected into 
the Society at this meeting. ^ 
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Proceedings of Ihe Royal Society. 

February 27, 

On the question as to the evolution of heiit during'the c^oagalutioii of 
VIoin), by Dr. Charles Scudamore. 

t . . ‘ t . . , , ^ 

On the double organs of gencrattan of < the lau:q»vey»'the <Kingcr eel, 
the common eel, and the barnacle, which impregnate themselves ; and 
of the earth-worms, the individuals of Which tribe mutually iiikprcgnatc 
one another. By Sir Everard Home, Bart. 


Akt. XV. Proceedings of the Horticultural ^Society. 


Tuesday, January 7, 1823. 

A PArnu by the President, on the flat peach of China, was read,. Jt 
cimtains some curious particulars as to the habits of this very remark¬ 
able plant, which was imported by the Society from China in 1830, 
It appeal's to possess a degree of excitability exceeding any -that i*jifi be 
given, e\eii temporarily, to any otlicr variety of’peach. In 1821, its 
blossoms unfcddcd in January in a ]ieach-Iiou8e, the lights which 
Avere all off, and the fruit set freely, with tine protection of a mat only. 
Last year it blossomed in NoA’enibcr, before the lights of the house 
Avere put on ; and on the 3d of January, Avhen the paper was written, 
the peaches were as large as peas, with no more heat than would |uKt 
exclude the frost. What is very remarkable in this plant is, that it 
retains its old leaves in full vigour until after the new arc put forth. 

Several collections of pours and apples were exhibited; among the 
vegetables bIioaa'ii, Avcrc remarkably fine specimens of an cariyvariety- 
of rhubarb, grown by Mr. Willijun Buck, in the garden of the lion, 
tlrcville Howard, at EIFoxyI near Lichfield. It is of a bcautifiil jiiiik 
colour, which it retains when ctmkod. 

- • * < 

Tuesday, January 21, 

A paper by James Robert Gowen, Esq., avhh read, descripti\c of 
a nCAV beautiful hybrid amaryllis, raised by William - Griffin,*‘Jilg#!., and 
which had flowered in the stoA'O at Highclere- ' *i. * f. , 


A paper by David Pum'cU, Esq.* Avaa read, communicated by t^'Iiarlcs 
Ilolford, Esq., on an easy method of ftecuriiig the sedon tq tlifc ^t(^k in 
grafting. 


Two papers, on the cultivation of the mushroom, were read, one by 
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4.-uyM;^ tW 'Oth^.'bjr Mr.'lirillitttn Hogan, gardener to 

- !' . ' ■■ -• ' '-■ ‘ >'r ' •■ > ■ 

* 

A paper, by Mr- Th<»ina8 IVTIlnc of Fulhani, on the cultivation of tJie 

j^Wliah cfflnberry (vaUKanium cKyweas,) in Ay bcds> * wa« 

in managing this Teiy. Asirhblc frnit, which hfis 

been considered incapable of cultivation, has been such as to 

ie^ve no do^bt that it will soon become an inhabitant of our'gardenSA 

♦ 

Various seeds and scions were distributed to the members 
present, and numerous specimens of fruits were exhibited. 

Tuesday, February 4. 

. HU ftfojesty the King of Bevrxria was elected a Fellow of the 
Society. 


,The following papers were read 

On liic autumn and winter management of cauliflowers, so as to 
pr^^en'e them through Uic winter. By Mr. George Cockburn, gar¬ 
dener to William Stephen Poyntz, Esq. 


On the cultivation and propagation of gardenia radicans. By 
Mr* Saipuel Sawyer, gardener to Isaac Lyon Guldqiuid, Esq* 


. .’On the management of flg-trccs in the open air* By Mr. Samuel 
SaW^et. 

S f 

4 

' • * * • * 

Notes on. t^ effeuts of frost upon glazing. By Joseph Sabine, 
Esq., F.II.S., &c., Secretary. 

Qn forcing strawberries. By Mr. George Meredew, gardener to 
Charles'^ Calvert^ Esq. 


Mtw Kcb^t'Clews, gardener to the Duke df Devonshire/ftt 
Cbiiwscl^h4uto^ exhibited various sorts of grdpes in a stated of 
peifecLfre^tdese;''^ ^ > 


Many varieties of apples and pears were also sIiowp> sco^ by 
diflerent members. 


Tuesday, February 18* ITie following papers were read 

On a inetliod of treating potatoes, so as to preserve them in a fresh 
state during the winter. By Mr. Jolm Goss. 
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Qn a variety of hiiiadoa 

Dial cabbage. By Mr. Jobn Sinclair, gavdencr to his Grace' 
of Bedford, at Woburn. 

' On ike fert^zatieti of the feualrUoesotnt’Of tUbertei < By ((be* Rev. 
Gco)(g« Swayne. Mr. Swayne's talents, as « 4fi(refhl exjiieifthMtaltk 
in horticulture, are \reU known ; and the present paper affords tbletibr 
proof of tile adrantages which are to be derived from d combination of 
philuboplikal inquiry with pr.u;tical skill. Mr. Swayne suspected that 
the infertility of the filbert was occasioned by the deficiency of malp 
blossoms ; and it occurred to him, that by obtaining branches of the 
wild hazel, and suspending them over the filbert plants, he would com¬ 
pensate for th.at deficiency. This experiment he tried with complete suc¬ 
cess, and the paper gives an interesting detail of his mode «f operating. 

I ‘ ' 

Tuesday, March 4. 

A paper on the cultivation of melons in the open air, by John 
Willuuus, Esq., was read. 

A communication by the Rev. John Branshy, was read, stathlg 
buiiic useful particulars as to the best mode of cultivating the tetragunia 
expansa, or New Zealand spinach. 

A paper by Mr. John Litidley, the Assistant-Secretaty at fhc g‘ar- 
don, wdb read, containing some particulars relative to thf .seedling 
varieties of amaryllis, which had been raised by the Hon. and Her. 
William Herbert, and flowered in the garden of the society. Se¬ 
veral of the varieties, in fine flower, were shewn at the meeting. 

A large collection of fruits, preserved in spirits, were exhi¬ 
bited ; they were brought home by Mr. George Don, a bota¬ 
nical collector in the service of the Society. They had been 
cxdlected at St. Thbanaa's, Africa, Maranham, and Tcb^adi*' 

.The silver medal of the Society was presented, to Moosietir 
Charles Mathurin Villet, of the Cape of OoodHopei^tfiDr.'liisi 
attention in sending a line collection of bulbs and seeds to the 
garden of the society. 
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Aftt.XVl. ANALYSIS OF SCIENTIFIC BOOKS. 

A. Comparative Estimate of the Mineral and Mosaical 
. Geologies. By Granvijlle Fenn, Esq. 8 vo. Pp. 460. 
Ogle, Duncan & Co. 

We take shame to ourselves for having suffered this valuable 
book to remain so long unnoticed on our shelves, or only inci¬ 
dentally mentioned in some of our late reviews. At a period 
like the present, when many of the disciples of modern geology 
citlier boldly disclaim all belief in tho Mosaical account of the 
creation, or consider it at best as a mere allegory—or when 
others, with a less daring but not less dangerous scepticism, 
admit, with Moses, the broad self-evident truth, that God did, 
at some time, and in some manner and form, call this world 
into being by his own immediate act, but deny that the time 
and mode are explicitly detailed in the sacred record he has 
l)cqueathcd us ;—when both allow, that since its first creation, 
it has obviously undergone a violent revolution, but contend 
that the history of the deluge is insufficient to account for it;— 
and when a third party, professing its belief in the Mosaical 
history, tampers with its details, or distorts them to any mean¬ 
ing that may best suit some favourite hypothesis, exten<ling 
days into ages, multiplying revolutions, and, in short, giving 
the sacred text any interpretation rather than the literal and 
true one-at such a period, we hail the appearance of the 
“ Comparative Estimate,’^ with unfeigned satisfaction. To re^ 
lieve the mind of tite anxious and sincere inquirer after truth 
‘‘ from perplexity; to disengage it from error concerning the 
important subject of which it treats and to demonstrate the 
essential couuexiou between moral and physical evidence, when 
we endeavour to explain the causes of the present state of the 
crust of the earth, hy the sensible phenomena it presents to our 
inspection, are the great objects of this treatise* In inquiring 
how far this has been accomplished, we shairendeavour to give 
our readers an impartial account of its contents; in doiug wliich 
wc shall indulge very little in digression, and not at all in 
speculation—convinced, with our author, that what we cannot 
find williin the limit of a true philosophical geology, is not 
permitted to the sphere of our real knowledge. To knoto that 
we cannot know certain things, is in itself positive knowledge, 
and a knowledge of the most safe and valuable nature; and to 
abide by that cautionary knowledge, is infinitely more condu¬ 
cive to our advanccineut in truth, than to exchange it for any 
quality of conjecture or speculation.’* We shall hojd our 
author*s ground sacred, to be trodden by no foot but his own~ 
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we shall abstain even from endeavouring to shew the relation 
of facts^ discovered since his work appeared, with the sound 
geology he advocates. AVe shall leave t!ie hyoinas, in the cave 
of Kirkdalc, to feast on elephants, and pick their teeth with 
rata-bones at their leisure; we shall not stop to ask, whether 
the gnawings on the larger bones are as evident to the natural 
eye as to the eye of the imagination, nor whether the propor¬ 
tion of Album Crra»cum to the hundreds of teeth and bones 
which, we are informed, were strewed over the mud at the bot¬ 
tom of the cave, from one end to the other, like a dog-kennel/^ 
was such as is usually found in dog-konnels of the present 
day, or only what would necessarily be left after the 
decomposition of the more destructible matter of dead car¬ 
casses. It is not, however, that we conceive the explanation of 
the phenomena of the Yorkshire cave to he amongst those 
things which are not permitted to the sphere of our real know¬ 
ledge, or that any serious difficulty attends tiicir reconciliation 
to our author^s geological interpretation of the sacred tcact; but 
in pure deference to him, wo forbear to meddle with a subject 
which properly belongs only to himself. We shall, therefore, 
wait in patience for the second edition of lljo “ Compurativo 
Estimate,’' in which, we are confident, our expectations will not 
be disappointed. 

The object of the work, as its title denotes, is to examine 
and decide between the mineral and the Mosaical geologies, as 
to their respective pretensions to guide us in our investigation 
of the modes by which, and the times in which, the several 
classes of mineral matter composing this earth received their 
sensible formations. 

The latter of these geologies is of very great antiquity, and rests its’cre¬ 
dit for the truth i*r the historical facts which it relates, upon a record |Hie- 
tcudiug^ to divine rwiiatiotty and acknowledged as such uy t!ic uninterrupted 
assent of some of the best and wisest ot mankind, for upwards of tiirce 
thousand years. The funner ia of very recent origin, and can hardly be 
said to ha>e existed in a state approacning to maturity for more than half 
a century. It does not indeed pretend to oppose any record to lliatof Uic 
other ; but it aspires to establish a series of historical farts, by induction 
troro chemical priuciples newly .discovered, which, it aflirms, djKclose evi* 
rlence of truth superior to any that is presented in tlie professedly historical 
document, and which intist, therefore, qualify the credit which that docu¬ 
ment is entitled to receive. 

It pretends that, by employing the method of analysts and 
induction from observation, sound principles of physics, and 
the rules of an exact logic,” introduced by the happy revolution 
cdcctcd by Uacon and Newton in the studies of the natural 
sciences, and by ** adhering to the rules taught and practised 
by those groat teachers, it is able to reason from the Sensible 
phenomena of mineral matter, to the mode of its first forma¬ 
tions and subsequent changes.'' 'Flie Mineral Geology (under 
which term our author includes the Wernerian and Huttonian, 
us well as all other geological systems not founded on the 
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Mq^aicE^ , Uistory) appeal3»,thoieforc^ to the philosophy of Bacon 
andjCfowtojuJa proof of its own validity; and since ihomerits 
of the .two' geologies pan only be tried by applying both 10 sortie 
CQmqion and agreed test, the Mosaical consents to subirtit itself 
vtrgbndiUonally to the same philosophyand to leave to its yer- 
d^c1^ the ultimate decision, which is true, and which fjilSe—* 
for so wholly contradictory are they to each other, ;that 
whiolijeycr of them be true, the other must of necessity be ab¬ 
solutely and fundamentally false/* , 

Before we proceed further, it is necessary to inform the 
reader, that wnenever our author asserts that such a statement 
is madct or such a conclusion drawn by either of'the con- 
terming parties, ho invariably supports his assertion by refer-: 
epcO to some writer of established authority, and, in most cases, 
qiiotos tlic passages referred to- Indeed nothing can be further 
from chicmiery or subterfuge, than the manner in which hO 
conducts hia argument from beginning to end ; and the Work 
is^ not more remarkable for the closeness of its reasoning, and 
the lucidus ordo that prevails throughout, than it is for the 
spirit of upright honesty and manly candour which animates 
every page of it. He thus proceeds: 

The miaoml geology concludes, from the crystalline phenomena of tliis 
e^^rtb, that it was ori^inaih/ a confused tnass cf vlementulprmciples^ suswnd^t 
in a^issfduiifm^ a chaolie oceoM^ or oriipntH chaotic Jtiad ; fyaiclf, sAer on 

rniatMs^gtisdAte series of a^^es, themselves at last into the order ami 

jc^espondeneo of parts which it now possesses, by a gradual process of 
precipualfon and crystallization, according to rertatn lawH of matter, 
Whleb 'it‘'denominates the laws of Acuity of composition and 
tiodf mA‘ that they thus Ibrmed successively, thoi^h remotely in tiia<^. 
Ip. aAhymrcal,2« a mineral, and lastly, a geognostic, which is its present 
structure. 

is,this conformable to Newtou on the same subject? 

U.sseim probable to mo, (said the wise, sober, and circumspeet 
l4ew,ton,) that God in the beginning, formed matter In solid, massy, hard, 
ImpOnetrahle, movenble paruoles, of such sises and figures, ana willi 
sutA'otllor properties, unci in such proportions to sjpace^ as most conduced 
to the end for wdiich he ibrmctl them. All materutl things seem \p hash 
been composed pf tiie luird and solid particles above^ioeiitibned, raHeuny 
as^ieted lA the first creation, by the eonnsols of ea int^gent.d^nt. 
FoSit became turn w1m> cheated them to set them in order, and if he did 
su» it is UAphilosophicul to seek for any other origin of this world, or to pf6- 
tend that It might rise out of a chads by the mere liiws denature ; thcm|$, 
'bebigonce formed, it may contfame by those laws forinany ages *. . ; oa? 

iiHt^ fW'the first result of tho^application of the - 
geology hftfr stated fartbee, that 
nt: brysMlt^don and precipiidtibn, atid^hofbPO'it 
it^ present solMity, die ent^ its. pectilhir 

of ail oblate spheroid) ^by th«f opetraUon sKfunho 
pnysicat Ihwf 'which ptvtse n'to revolve'Oti its axis.** 
had'observed to be the form* ot the planets 
oti'"the fact, he discovered tliat the ^ rule oi''bardioafy 

Optics, iiL in fin. 
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■ ' ' i 

mid cquUibrfum^bj^twcen tbc two aiitagonbt {towers of 
and ceotrifugal force can'only Vc fouha in that dgorc. Henfcte 
.mineral geology' appeals to .hia philosophy'in support of 
its assertion, and concludes, ** since the earth has that sphe- 
roldal form which its motion of rotation onght to produce in a 
liquid mass, it follows, necessarily^ that it must have been 
fluid/' 

It does not follow necessarily, nor at all, nor is an^Uch 
consequence deducible from Newton's philosophy. Newton, 
with no otiicr view than to illustrate his meaning, supposed an 
earth formed of an uniformly yielding substance, in order to 
shew tliat whilst at rest such a mass would be spherical, but 
that when made to revolve on its axis, it woafd assume a sphe¬ 
roidal form. But Newton constantly maintained that God 
ut the beginning foriAed all material things (and, ther^ote, 
this earth which is one of them) of such figures and properties 
as most conduced to the end for which he formed them,'* and 
consequently, for the reasons already given, ** he formed the 
earth with the same figure which, it is manifest, he has given 
to the other planets. Moreover, unless the earth was a6tually 
flatter at the polos than at the equator, the waters of the ocean 
constantly rising towards the equator, must long since have 
deluged and overwhelmed the equatorial regions, and have 
deserted the polar, whereas the waters are now retained in 
equilibrium over all its surface.” Thus its oblate sph#o!dal 
form is no proof of its original fluidity, tliough it is an 
testable one of that divine wisdom which fashioned it according 
to the strictest rule of “ harmony and eqailibrium" b<^Ween 
those laws which he had. ordained it should for ever ^e'rbe 
obedient to, and which therefore most conduces td toc fend 
for which he formed 'Thus, both from 
ractcr. and from die obtusencss of spherical figur^, the 
geology concludes to chaos; whereas from both of taesc 
W^^ton concluded to God/ ^ 

.. Gur author proceeds to shew that this -discordaricc/hetwceu 
^e'‘conclusions pf the mineral geology and those of' Newfeoil, 
from the analysis, of the former being limited 
matter, whweas Newton's included all matter, of vrhicht.vnmecal 
matter is only a part. The investigation of ihc; of^^the 

fitost formation of mineral matter must be qqqnecte^-wtl^^ the 
inmatigaliQn of the mode of the. first formadoa 
in itha. geneffd, otherwise we assume a p^tial pfippijpl^.^.a 
.^nferalv and setting outrin error, must ^continue^/t 
tod. “ Such a wonderful conformity ia the 
Mid. Newton^ pmet be the effect of choice, and , so .the 

wnifftcmity, in.the bodies.of animals; these and dtoir uisUjicU 
can be the effect of nothing else than the wisdom and skill 
of a powerful, ever-living agent.” 



U2 


Ancd^sis of Stne7it7yir Books. 

With common sense and Newton, all first formations are 
creatians^ and by that term he denoted them- Were it other^^ 
wise, there would be formations before first fonnatious, which 
is absurd. Dcluc would not use the terra created^ because, 
said he, in physics, I ought not to employ expressions which 
are not thoroughly understood between men.” Our author 
reprobates his conduct and his argument with just severity- 
** was be aware,'* says Mr. Penn, *‘that in excluding the zeart/, 
he at the same lime excluded the ‘associated with that 
word; and, together with the idea^ the principle involved in that 
idea—the exclusion of which is the very parent cause of all 
materialism and all atheism 

It was the all-sufficiency ascribed by the mineral geology to 
physical impressions, or what it denominates phenomena, tp 
determine the great question of the mode of the first formation 
of mineral sut)stanccs, that induced it to check its analytical 
progress, short of the end to which it ouglit to have pursued it. 
Our author, therefore, proceeds to shew how insufficient pheno¬ 
mena alone are to determine that question. 

If ahono of Ihe created man now rcniainccl, and were mingled with 
other bones, pertaining to a f^i'Hcratcd race; and if it were to be siiumittcd to 
the iiiBpcctioa and examinatioii of an Huiitoniist, what opinion and judg¬ 
ment would ltd sensible phenomena suggest, n^speciing the mode of its first 
foimation, and what would be his c<»nc]usionP If he wore uiiapprized of 
its true origin, his mind would see nothing in its scnsilftc phmometM^ but the 
lawa^ its usslfication; Just as the mineral geology secs nothing in the 
detairxof the formation of minerals, but precipitations, crystallizations, and 
dissolutions*’^ He would therefore aaturaUy pronounce of this bone, as of 
all other bones, that rts fibres were ori^nuly soft,^* until, in the shelter 
4>f the maternal womb, it arcpiired tho hardness of a cartilage, and then 
of bone that this effect was not produced at once, or in a very short 
time,’* but by degrees ; that after birth, it increased in hardness, by tho 
continual addition of ossifying matter, until it ceased to grow at all.” 

Phw^aUy inie as Uifs reasoning would appear, it would nevertheless be 
morallif (Uia r«<iUy/rtZ5c; because it concludetl from mere saisiblc phenomena^ 
to the certainty of a fact iviiich could not be established by the evidence of 
sensible phenomena o/one ; namely, the mode of the first formation of ike 
mbstance of created bone. 

From hence we obtain a second principle, with respect to such first for¬ 
mations by creation, that their sensible phenomena alone cannot determine 
the mode of their formation, since the real mode was in direct cdniradictioH 
to the sensible indic^Uons of those phenomena* 

The same ingenious argument 19 then applied to vegetable 
ficst fotmatious, and tlie just inference deduced from both— 4 hat, 
from phenomena alonc^ physics can determine nothing cod- 
cerniug the mode of the first formations of the first individuals 
composing either the animal or vegetable kingdoms of matter.’’ 

Nor are they a whit more competent to dogmatize concerning 
the mode of first formations, from the evidence of phenomena 
ajone, in the z/zzneraZ kingdom, or to infer that it was more gra¬ 
dual, or slower, than those of the other two. For,'* continuing 
the comparison, and transferring it to created mineral matter, 
* the sensible phenomena which sxiggcst crystalli/atidn to the 
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Wernerian, or vitrification to the Jlnttonian, in examiniag' a 
fragment of primitive rock^ are exactly of the same authority, 
but not of a particle more, with that which would have sug¬ 
gested ossification and liguification to the anatomist and natu¬ 
ralist, who should unknowingly have inspected or analyzed 
created bone or created u’ood”-—and all would be equally in 
error, in concluding them to have been respectively formed by 
the modes of crystallization, ossiheation, and liguification. 
“ The mineralogist csyi no more discover the mode of'"the for¬ 
mation of primitive rock by the laws of general chomislry*'~ 
“ than the anatomist can discover the mode of the formation of 
created bone, by the laws of generation and accretion.” 

Concluding, then, with Newton, that “ God at the beginning 
formed nil material things” of such figures and properties as 
most conduced to the end for which he formed them, we per¬ 
ceive that there must have been a first-formed created man, as 
certainly as there has since been a succession of generated 
men ; and that it is most consistent with the notion of an intel¬ 
ligent agent, and therefore most philosophical, to suppose that 
he created that first man with tlic perfection of mind and body 
which most conduced to the end for which he formed him”— 
and the same argument is equally applicable to all other first 
created animals, and every first created individual of the vege¬ 
table kingdom. As, therefore, in two parts out of three of the 
tripartite system of matter, wc have ample ground to conclude, 
“ 'rhat the first formations must have betni produced in their 
full perfection, perject boltc and perfect ?eoor/,” we must infer, 
from every principle of sound analogy, that in the third part, 
** where the first formations were as essential to the structure 
of the globe, as in the two former to tlic structure of their re¬ 
spective systems, the first formations were likewrisc produced in 
their full perfection, pcr/ccr rocA:—and we have seen thatse»* 
sible phenomena can have no authority whatever in this question.^' 

The fatuity of the analogies by which the mineral geology 
attempts \o support its darling chaos, and the absurdity of in¬ 
ferring, from the slow progress of generated beings to matu¬ 
rity, the slow progress of the earth from a state of confusion to 
its present fdrm, is next forcibly demonstrated, and Delttc*8 
trash about mountains and pyramids ridiculed as it deserves 
to bCi. 

Equally absurd is the attempt to find scfcondary causet^ for 
first-formed, created things. Of this class-'are the specwlatiofts 
concerning the agents by which the mineral geology supposes 
primitive rocks to have been held in solution. To prove the 
legitimate relation between cause and effect, either the cause 
must be known in the course of actual operation, or the effect 
in the course of actual production; and who ever knew a gra¬ 
nite rocl^in course of actual production, or a menstruum ex- 
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faibiti»ff A cause capable of proclucing it? Secondary causes 
can omy ^ect secondary productions. Created bone and 
MTOod were not produced by secondary causes—yet we know 
that’there are secondary causes which produce bone and wood, 
but we know of no secondary cause that produces granite—and 
the Teasou appears to be obvious; for the animal creation 
(from the perisnable nature of the individuals that compose it) 
was to subsist by succession to the iirst-fonned individuals, 
and therefore laws for securing that succession were necessary: 
but the mineral creation was to subsist permanently in its first- 
formed indiriduals, therefore no laws for their multiplication 
were necessary. And from this consideration alone accrues a 
vei^ powerful moral evidence, that the first mineral formations 
which are still permanent, were formed by no other mode than 
that’' (viz. creation) “ which formed the Jirst animaU^ which 
have been succeeded by generation/’ 

The crystalline texture and hardness of granite rocks, whence 
they derive their solidity and durability; their immense height, 
to which is owing the accumulation of supplies for the rivers 
which irrigate the globe, together with their lengthened and 
inclined forms to determine the direction of those rivers, are 
so many proofs of unchaiigoable arrangement which adapts 
them to the end for which they were formed"—and *‘how is 
it possible/’ exclaims our author, to contemplate all this, 
without rendering immediately to God the things which are 
Cod’s?” 

Having shewn, in the first part of^he work, that the chaotic 
principle of the mineral geology is incapable of standing the 
test or the reformed philosophy of Newton, our author proceeds, 
in the second pa^ to examine by tlie same test the pretensions 
of the Mosaical (ieolo^y to explain the mode of the first for¬ 
mation and the revolutions of this earth. From the phiiosopliy 
of Newton we attain the highest probabilities in regard to this 
subject, and the Mosaical geology professes to add the consum¬ 
mation of absolute certainty. But certainty as to past events 
can only be derived from competent and positive history. Now, 
the history which prof^ses to account for the mode of the first 
formations and revolutions of the earth, is that ** * Revealed 
History* which was imparted to man by God, (the only possible 
voucher for the^ facts of creation), through the ministry of 
Moses the authority of which record the judgments of Bacon 
and Newton unequivocally and entirely acknowledged, and the 
former grounded the foundation of his new philosophy on Us 
stBtenienis. 

This sacred end inestimable reccitd, which was revealed to mankinct 
above SSOO years e^, unfolds a detailed recital of the 9enubie mode by 
which Ood ^ {tirmt^u and set in order*' the entire system of this terreabicu 
globe ( and likewise the history of a great universal revolation, which he 
caused it to sustain by the operation of water, 1666 years ater he hltf 
crested it.>^This record comprises the Mf^aical Geology. w . ^ 
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f)nt feather then in the first place, to 

the interpretation of the llebtew tett in the^ first chapter <jrP'' 
OeOesis, ns it stands in our Ihble, is not ahsointrly coirect, antt 
to sufi^est the aiterations whieh sefem to him to be nrcc3SOiy« 
and which he supports with great learning and critical ar£.n)en^ 
He adopts and defcnd> thr canone of itjterpietaiiou. I dd Amn - 
by Rosenmnller, namely, That the style of the first chapter, * 
as of the whole book of Genesis, is strictly kisfortcai^ and diat 
it betrays no vestige ’whatever of allegorical or figurative de^ 
scription.^' That since this history was adapted Co the ' 

prehension of the commonest capacity, Moses speaks according* 
tu opticalf not physical truth*-*^that‘ is, he describes the efiv’cie 
of creation optically^ or as they would have appeared to the > 
eye, Svithout any assignment of physical causes/' ^ 

A circumstuntial inquiry into the events uf the six days of', 
creation, with occasional criticisms on the true interpretati<^ of 
the original Hebrew, occupies the remainder of tlie second 
It would be impossible, within the limits of a review, to follow 
c*.e author through all the details uf this impurtunt division of 
his woik. We unist therefore refer our rcadfub to the uil^inal 
for tlie sevcidl niiiiutiie, and contiiie ourselves to the general 
outline, w’ith such occasional quotations fiom tUc text, as Uio 
importance of tlic subject, or justice to uur author, may sceni * 
"o require. 

“At Uie beginning," says Newton, and in one of 

time/' says Bacon, the earth was created, oiitirc and complete, , 
as to its form and texcuie, though enveloped with a inaiinc 
Huid, resting on and /lowing over cvtiy pait uf its surface^ 
which formed for a veiy shoii time the bed of an uuiveisal sea. 
Tfie solid body was concealed by the cloak of watcis, and total 
darkness encompassed that cloak; God then coi^uiaudod tlic 
existence of light, and divided the light fiom the darkne:>s~ 

“ that is, he establishetl and gave first operation to tlie laws of 
pioportion and succession between the measures of tlic two, 
and having given origin and action to tliosu laws, they accom- 
plishod in ibeir due course the first day. 

The apparent confusion between Uie command, Let there 
ka delivered on the first day of creation, and the recor4 , 

that God made two great lights, on tlie fourtli day,, whiejh ^ 
has been a stumbling-block to many emiuent waters, is thus, 
ingeniously cleared up by our author. • / - > 

Tho light of whieb Moses speaks in Uic first day, proceedi^ ^ 
from the same aclar fountain of light’’ tliat has always Ulumt* 
nated this world, but “ ignoiance on the one hand, and system,^ 
and hypothesis on the other, have variously contrived to pc^ 
plex or. pervert this simple recital// .The late Sit 
Hersehel discovered that the body of the sun>is an opaque 
0 Umc 6 , and thfet its light and heat proceed from a luminoqk' 

Vor.. XV. “ , . 
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atmosphere attached to its surface. So that the creation of 
the sun as a part of ‘ the host of heaven,’ does not necessarily 
imply the creation of light, and conversely, the creation of light 
does not necessarily imply the creation of the body of the sun. 
In the first creation of * the heaven and the earth/ therefore, 
not the planetary orbs only, but the solar orb itself, was created 
in darkness, awaiting that light which by one simple divine 
operation was to be communicated at once to all. When, then, 
the almighty word, in commanding light, commanded the first 
illumination of the solar atmosphere, its new light was imme¬ 
diately caught and reflected throughout space, by all the mem^ 
bers of the planetary system* And well may wc imagine, that, 
in that first sudden and magnificent illumination of the universe, 
‘The morning stars sang together, and the sons of God shouted 


for joy!’*’ 

The body of the sun itself, however, or rather its luminous 
atmosphere, was still concealed from the earth by the waters 
on its surface, and the exhalations which the sun’s heat raised 


from them. It was not till the fourth day, that the cause of 
light was to be visibly revealed to the earth. But its effectSy 
and the alternation of light and darkness, subsisted from the 


first day, when “ both the solar fountain of light was opened in 
the heavens, ami the earth received its first, impulse of rotation 
on its axis, and in its orbit ;*’ and consequently, timcy which 
only exists in reference to that revolution, began with the crea¬ 
tion of the globe, and the commencement of its revolution in 
darkness; and the creation of light succeeded at that proportion 
of distance in time, which was thenceforth to constitute the per¬ 
petual diurnal divisions of the two.” 

The philosophy of Bacon and Newton is in perfect unison 
with the sound learning and criticism of Rosenmuller, and 
concurs with him in concluding, that the days of creation were 
not, as the chaos of the mineral geology requires, indefinite 
measures of time, but natural days—beginning from one even¬ 
ing, and ending with the next; and he equally coincides with 
those illustrious men in reprobating, in the 
the preposterous inference of a chaos from 
Moses. 


strongest terms, 
the language of 


The division of “ the waters from the waters,” by the firma¬ 
ment, unexplained to mean the separation of the watery vapours 
from the waters covering the earth, by the creation and interpo¬ 
sition of the aerial atmosphere; but this vapour, in the form of 
congregated clouds, still prevented the sun itself from being 
visible* 


The mode of the gathering together of the waters into one 
place,” on the third day, forms a remarkable feature in our 
author’s exposition of the sacred text. This he considers to 
have been effected by a violent disruption and depression of 
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Ihe solid parts, which were to be deepened, in order to form 
the bed oi the sea, into which the waters were now to be col¬ 
lected. “ The solid * framework or skeleton of the globe" was 
therefore burst, fractured, and subverted, in all those places 
where depression was to produce the profundity; and it carried 
down with it, in apparent confusion, vast and extensive portions 
of the materials which had been regularly deposited or com¬ 
pacted upon it, leaving other portions partially dislocated and 
variously distorted from their primitive positions. So that the 
order of the materials of the globe, which, in the reserved. 
Unaltered, and exposed porlion, retained their first positions 
and^rrangement, was broken, displaced, and apparently con¬ 
founded in the other portion, which was to receive v/ilhin it 
the accumulated waters/" 

On the same day, the newly-exposed portion was, by the 
immediate creative act of God, covered with the maturity of 
vegetation—** the herb yielding seed, and the tree yielding fruit/" 
each after its kind, in complete and instantaneous perfection. 
On the fourth day, the clouds were dispelled and the sun be¬ 
came visible Jn the heavens, “ in the full manifestation of its 
effulgence/" The moon also became visible on this day, that 
is, on the third evening of the earth"s revoluiion, according to 
common computation, which answers to the fourth evening of 
the Mosaical day, or Nycthenieron. ** Thus the Creator re¬ 
served the exposure of his heavenly calendar, for the day when 
the planet which, by his own laws, was to rule the night, had 
acquiQtd by those same laws the position which first enabled it 
to display its domination/" Whence wc infer, that at the mo¬ 
ment of their creation on the first day, the sun and moon “ were 
in that particular relation to the earth, which astronomy calls 
inferior conjunction, and that in its diurnal revolution they first 
acquired, by their separation, that relative aspect which quali¬ 
fied them to be manifested together, as the two "teat indices of 
annual and menstrual time, but for which manifestation, both 
would not have been prepared on an earlier day/' Thus the 
first day of creation was the first day of the first solar year, 
and the first day of the first lunar month; and, as we leani 
afterwards, by the sanctification of the seventh day, the first 
day of the first week ; and ** it is sufficiently manifest, from the 
concurring authorities of learning and philosophy, that the solar 
light which, upon the fourth day of creation, was transmitted 
immediately and optically from the solar orb, was the same 
light that, during the three preceding days, had been transmit¬ 
ted through a nebulous medium, interposed between it and the 
earth/" 

But we must forbear to travel thus, step by step, with our 
author; and, painful as the exertion is to quit even for u short 
time so delightful a companion, we must leave him to comment 

I 2 
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alone on the great events which yet remained to be accom¬ 
plished in the tifth and sixth days, namely, the creation of the 
animal kingdom, “ closing full in man,’* each individual in 
full maturity and perfection, by the immediate and instantaneous 
act of God ; and to shew, in the concluding chapter of this 
part, how positively the philosophy of Bacon and Newton de¬ 
cides the first great question, the mode of first formations, in 
favour of the JMosaical geology. One important fact, however, 
we must remind the reader to keep in his recollection, viz., the 
structure of the bed of that ocean, on whose ruptured slimy 
bottom were now deposited, in abundance, marine matter of 
every kind, vegetable and animal, and which continued to in¬ 
crease, ill a multiple ratio, during a period of more than sixteen 
centuries. 

Our author, in the third part, proceeds to examine the second 
great question, the mode of the universal changes or revolutions 
which the mineral substance of the earth has undergone since 
the creation, and whether the evidences of revolution which it 
reveals, correspond with the statements of the sacred record, 
and are sufficiently accounted for by it; or " whether the mi¬ 
neral geology has found evidences of revolution not reducible 
to those stated in the record.” 

God having determined, in consequence of the wickedness of 
the human race, to destroy both it and the earthy suspended for 
a time the order of things which he had established, and again 
assumed an immediate operation in the works of his terrestial 
creation; “ All the fountains of the great deep were broken 
up, and the windows of heaven were opened.” But, after the 
deluge had accomplished its work of destruction, and the 
Almighty was pleased to withdraw the waters a second time 
from the surface of the earth, what was that second earth 
upon which the ark was brought to rest, and whence did it 
derive its origin? 

We cannot fail to perceive that a repetition of the same process which 
produced Iho ftyrmcr earth was alone requisite to brin^ to Jiaht another 
earth to replace it. Wc have already seen that a violent disruption and 
subsidence of the solid surface of one. portion of tho subaqueous globe pro¬ 
duced at first a bed to receive the diffusive waters; and that these waters 
drawn into that hod from olT the 9ther portion of the same i;lobc, left it 
exposed and fitted for the reception of ve£[etatlon, and for the habitation 
of man. That exposed portion waa now in its turn to sink and disappear. 
By a similar disruption and subsidence of its surface, which should depress 
it below the level of the first depressed part or basin of the sea, tho waters 
lowing into a stiff lower levels would leave their basin empty, exposed and 
dry, and thus by a simiUtr separation render it in its turn a habitable earth : 
—thus diat first depressed part or basin of ilie former sea is our actual 
present earth. 

•niis idea, we believe, is peculiar to our author, who, witii 
great depth of learning and argument, contends that the de¬ 
struction of the former earth was not temporary and confined 
to the surface, but final and entire. The most strenuous advo¬ 
cate for the mineral geology cannot deny that the conclusion 
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15 ingenious. It removes many difnculties which any other 
view of the subject has to contend with; it does away with 
the necessity of those repeated revolutions, which, on no grofind 
but that it cannot do without them, the mineral geology is 
continually having recourse to, and it refers similar effects to 
similar causes. Throughout liis whole argument our author 
connects physical causes and events with the moral effects 
they were destined to produce ; and, it is for want of this 
rational association of the two, that the mineral geology, per¬ 
plexed with difficulties of its own creating, fails to draw correct 
inferences from either. It sees, in the beginning and the end, 
nothing but physical phenomena; it endeavours to explain 
them by reference to physical causes alone, according to its 
limited knowledge of those causes; it finds itself incapable of 
doing so, without assumptions irreconcilable with and in 
direct opposition to the Mosaical record, and therefore it con¬ 
cludes that record to be false, or misinterprets and makes it 
bend in every particular to rules drawn from its own pre¬ 
conceived and chimerical opinions. 

The time allotted to this supernatural revolution was tweivci 
months. At the moment when, by the subsidence of the old 
earth, the waters began to flow into their new bed, God 
grounded the ark on the summit of Motmt Ararat; in seventy- 
three days after this event, the tops of the mountains ap- 
]>eure(l; and in sixty days more, the waters were entirely drained 
off from the surface of the earth. The security of the ark 
demanded this gradual transfer of the mass of waters, for, had 
the former continents sunk at once, the rush of the waters to 
fill the gulf must have hurried the ark into the tremendous 
vortex—but it is represented as riding securely on the surface 
of the universal oceau. “ The ark went upon the surface of 
the waters." 

That the sea once covered the whole earth, and that its 
surface has undergone great destruction and depressions, and a 
violent revolution since its first formation, is acknowledged by 
both geologies, but the Mosaical admits only two revolutions, 
whilst the mineral affirms them to have been uiunerous. 

Our author then proceeds to shew that the general phe¬ 
nomena of the earth may be satisfactorily referred either, 1. to 
the creation ; 2. the first revolution; 3. the long interval that 
succeeded it, during which the sea remained in its primitive 
basin ; or 4, to the second revolution. To the first cause 
belong the sensible characters and diversities of all primitive 
rocks and soils; to the second, those of their dislocation, frac¬ 
ture, and dispersion; to the third, the water-wuiii appearance 
of the larger and smaller fragments of rocks and stones, and 
the moulding of the loose soil over the solid substrata, as well 
as the vast accumulations of marine substances. Lastly, to 
the second revolution, the excavation of valleys in secondary 
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soils ; the heaping up oi marine mineral masses; the secondary 
rocks, and the confused mixture of the organic terrestial frag- 
tnents^ once a part of the furniture of the earth that perished, 
are as evidently to be referred. 

Of the natural agencies eipployed by the Almighty in 
the two great revolutions, our author supposes earthquakes 
and volcanoes to have been the most probable; and it is 
well known that there is an intimate connexion between 
them. Some geologists, however, reasoning from the limited 
effects of existing volcanoes, have denied their sufficiency; 
but, it is one thing to compute the power of a vol¬ 
cano, and another thing to compute the power of volcanic 
action;—the possible clfects of volcanic power, rendered 
general within the globe, and acting simultaneously against 
its solid crusts, without a regular vent to determine its issue, 
cannot be measured by the effects of an individual volcano 
acting on one point, at which it has found a channel to dis¬ 
charge its violence/' The presence of water too in great 
quantities in volcanic phenomena, which, from the actual situa¬ 
tion of existing volcanoes, ‘ on islands or on coasts not far 
from the sea/ wc may conclude ‘ is a condition essential to 
their existenceand the evidence of their having prevailed 
* anterior to the formation of valleys,' “ that is, previous to 
the depression of the earth's surface,” are circumstances which 
increase the probability, that their powers were called into 
action in the first revolution. For, in the first place, at that 
period water was in immediate contact with the entire surface 
of the earth, and its admission, ** at one and the same mo¬ 
ment, beneath a considerable extent of it, was able by the 
new laws of volcanic action, directed by their author, to cause 
at one and the same moment an equally extensive disruption, 
and consequent depression of that surface." In the second 
place, “ the immense fusions of basalt," as witnessed at the 
Giants' Causeway, the Island of Staffa, &c. &c., and which 
the mineral geology considers as belonging ‘ to the most 
ancient cpocha,' demonstrate a remote period of volcanic 
effort in the interior of the earth, totally different in circum¬ 
stance from the ordinary phenomena of conical volcanoes,” 
(those now active,) “ and of which we have no experience 
whatever except in those effects.” :Thus our author contends, 
that the unequivocal character of igneous fusion which per¬ 
vades the great basaltic districts, is perfectly consistent with 
the sacred record; and, ** if we superadd to the indefinite 
extent of volcanic power, the ordination and direction of its 
agency to a particular purpose by its Divine Author, we shall 
at once perceive tliat it was an instrument, calculated by its 
laws to operate to the fullest extent of the effects which we 
here ascribe to them.” 

The remains of animals of all species and climates arc 
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found in vast abundance in the iatt*ior of the earth, and in 
situations far remote from their natural localities, so tliat 
exuviae of the inhabitants of the torrid zone are often met 
with in the most northerly latitudes, and vice versd. The 
mineral geolog^y argues, therefore, that the animals to which 
these exuviae belonged must have died, and consequently have 
lived in those latitudes where they are found ; and that they 
could %ot have done so unless a revolution had taken place, 
either in the nature of those animals, or in the climates of the 
earth. 

But the mere presence of their fossil exuviee in such discordant 
situations is no proof that they either died or lived there, Wc 
know that the animals to which they belong existed on the 
former earth—that they were destroyed with it, and indiscri¬ 
minately ubsui'bcd into the mass of waters, by which their 
destruction was cficcted. “ If, then, it was physically possible 
that they should have been transported by those waters from 
the surface of the former earth into the bed of the former sea, 
and if that bed is now become our habitable earth, it was 
highly probable that we should discover siich remnants of them 
as have not entirely mouldered away; and it will be much more 
philosophical to resort to th^ possible cause, than to violate 
by our conjectures the laws established cither for the nature of 
animals, or for the climate of the globe/' 

But, on this supposition, the direction in which the waters 
have transported those exuvise, seems to be diametrically oppo¬ 
site to their current ; for, if the former continents existed in 
those tracts now covered by the Atlantic and Pacific Oceans, 
when they sunk into the abyss, the waters must have rushed 
from north to south, and how in that case, could the bones of 
the elephant or rhinoceros have been found in Siberia ? 
“ How could the sea, in moving from its bed, carry backwards 
and deposit within its bed the spoils that it absorbed from the 
continents which it had moved forwards to submerge V* The 
subsidence of the old continents was gradual —the limits or 
coasts which circumscribed the sea receded gradually during 
those subsidences—“ but its violence, continually discharged 
against succeeding limits," produced the common effect of 
re-action and reflux of its waters, and this continued till the 
subsidence was completedand thus retiring currents were 
formed, ‘‘ retrograding as the flux advanced." 

Such refluxes are known at the present day, between the 
continents of Africa and America, ‘^aud the waters of the South 
Sea, stopped by the continent of Asia, fall hack naturally to 
the coasts of Chili, Peru, and Mexico * many other similar 
instances might be adduced. 

Jjet us then suppose (wJiat must have bepu the case) all the woods and 
forests of the former earth, of every latitude, uprooted, ciitan^ied together, 

* De la Laade. Flux et Reflux de la Mcr. Tom. iv, p. 305 
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ancHloatln^r upon tho bosom of the ocean; let ns further suppose all thtf 
racps of animals, of all climates, crowded confusedly in close contact, and in 
numberless masses, implicated in those flouting forests, and buoyant u^n 
the fece of the waters, and operated upon by the impulsory powers of re¬ 
tiring eurrciiU, tides, mid winds. It is impossible to deny, that such im- 
niense coixjoined masses, presenting \ast surfaces to the winds and retreat¬ 
ing waters, would be driven beforti them to very great distances before 
they would all bo submerged. If the continents from which they came 
were south of the sea bed^andifthe sea flowed to the soutliward, they 
Would then be transported in a northerly direction, just as the 
the equatorial current, which fall against a western land, retrograde to an 
eastern sea.--*—Thus the spoils, successively gathered from the ohl conti¬ 
nents, would hare been driven over the northern parts of the primitive sea ; 
would have been sunk upon diflerent parts of its bed, and buried in its soils. 
And if a great moral end was capable of being effected by the operation, 
a fact which the present argument renders indisputable, the direction of 
these amazing monuments to their actual stations, by the instrumentality 
of tho natural agent, was in every respect consistent W'ith his power and 
intelligence who afterwards ** caused a wind to pass over Uic earth, that 
the waters might be assuaged,” 

To prove that the distance between the old equatorial and 
present northern continents is not greater than might well have 
been traversed by those immense floating masses, our author 
mentions the fact of a vessel, almost under barc-poles, having 
come from (lalifax to Spithead, a distance of three thousand 
miles, in thirteen days. The space from the equator to 
Tobolsk, in Siberia, is four thoi^and miles, and the mouth of 
the Lena is nine hundred miles farther. 

The substances'thus transported must necessarily have been 
imbedded in the yielding mud, in which they would ultimately 
sink,—some less, others more deeply, according to the peculiar 
circumstances arising from local causes; and as the transport 
was by water, and the bed that received them soft, they would 
be uninjured by trituration or fracture, and the bones of tho 
several animals so deposUcid would be found, as they fre¬ 
quently are found, perfect and tnUre. Hut it has been ob¬ 
jected that whole skeletons have not been found, and, therefore^ 
they could not have been transported; but wherever the animals 
died, they must have died with their skeletons entire; and if 
parts only are found, the rest must have mouldered away,—and 
what difference could there* have been, in this respect, whether 
they had died where tliey were found, or had been transported 
thither, and there deposited ? Cuvier’s argument (for it is he 
wdio advances it) makes rather against, Umn for the end to 
which he adduces ic. 

But facts also are against him, for the entire skeleton of an 
elephant has been found atTonna, in Thuringia, another at the 
mouth of the Lena, and one of a rhinoceros in the banks of 
the Vilhoui. Thus we can account rationally for the discovery 
of; the confused fragments of animals of all climates in the 
strata of our earth, and see how the bodies of elephants, rhino¬ 
ceroses, &c., may have been transported from the torrid zone 
to the north of LJuropc, and imbedded at the vaiious depths at 
which they are now found in England or Sibciia, without rc- 
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quiring any change cither in the natures of the species^ or in 
the climates of the earth. 

As to the niultitudiDOus masses of bone found in caverns in Ger¬ 
many, Hungary, and elsewhere, our author very rationally, we 
think, concludes them to have been carried into those cavities, 
(which must have existed then as well as now, in the rocky bottom 
over which the animals were transported,) by the action of the 
water continually entering into and . returning from them ; for 
the returning water would not “ have equal power upon the 
bodies with the entering water,” and consequently would leave 
the bodies behind. So that when the soil was not sufficiently 
soft to receive them, they would be driven forward and finally 
urged into the inmost recesses of the caverns, where they 
would afterwards be found in confused multitudinous and 
exposed masses, with all the circumstances which they now 
exhibit. And, because they would have been fixedly lodged 
before their skeletons were stripped of their integuments, and 
because the sea presently abandoned them, no appearance of 
triivration would be discoverable in the bones.” 

The whole human race, with the exception of a single family, 
is stated by the sacred record to have perished with the brute 
creation. Why then liave mot human bones been found in a 
fossil state, as well as those of elephants and other animals? 

The mineral geology has suggested the answer. 

The place which man then inhabited may have sunk into the abyss, and 
the l)ouesof that destroyed race may yet remain buried under the bottom 
of some actual sea. 

The brute creation, without reflection and forethought, con¬ 
gregate together by instinct when alarmed, and await in trepi¬ 
dation the unknown evil. These, therefore, by the sudden 
subsidcncies of the land on the spots where they chanced to be 
assembled, would have been surprised by the successive inunda¬ 
tions, and carried away by the reflux of their waters. But the 
human race seeing the threatened danger coming on them, 
would retreat from the flood, gradually advancing on all sides, 
and draw more and more towards the centre of the continually 
diminishing circle, until, assembled in a multitudinous mass on 
the last remaining portion of dry land, they would on its sub¬ 
sidence be absorbed by the vortex occasioned by the conflux of 
the two seas meeting from the opposite hemispheres, and thus 
be carried down with violence into tlie depths of the new sea; 
** where their exuviee must remain for ever uninvestigable by 
man.” Moral considerations strengthen the probability that 
this was the course of that tremendous event, for the sufierings 
of the condemned and hardened race were thus protracted by 
their endeavours to escape from the catastrophe, till they had 
worked their destined eilects. 

A similar moral reflection will furnish us with a suflTicient 
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reusoii why the exxtvice of animiiis are occasionally met with^ 
whose species no longer exist uii the earth. Physical science 
liueounccted with moral, cannot solve the difficuity, nor can it 
be expounded but by reference to the power and will of God ; 
whoy for reasons known only to the counsels of his divine 
wisdom, was pleased, when he communicated to Noah the 
species he designed to preserve to keep seed alive upon the 
earth,’’ to except some from that preservation. 

Further on, our author mentions the singular fact, that the 
Arabian camel, (that with one hunch,) is not found wild in 
any part of the earth, existing only as the property of man, 
and deduces an ingenious inference from it, in opposition to 
an assumption of the mineral geology that the revolution 
which destroyed the* animal races of which we discover the 
fossil exuvim, was diderent from that which established the 
progenitors of the human race in Asia.” The circumstance 
can only be rationally accounted for by considering those 
animals as the descendants of the pair preserved in the ark, 
as all the present human race arc the descendants of Noah, 
and, that from their great utility, none have ever since been 
sutfered to escape from the dominion of man. 

llic domosticity of the entire race of this peculiar species of camel, is 
therefore a liviug and perpetual evidence both of the revolution in which 
the whole animal creation perished, exceptinjr a reserved few, and of that 
also in which the human race was first established on the continent of 
Asia. 

Because animal and vegetable relics are found buried In the midst 
of soils, which are too contidently pronounced the most ancient secondary 
strata, and because land animals are found under heaps of marine pro- 
dttcUoDB, Cuvier at oikce assumes that the various positions of these relics 
constitute evidences of as niuny diflerent revolutions. 

They are, however, easily explained from the data of the 
Mosaical geology. After the imbedding of the innumerable 
land animals in the sands or slimy bottom of the primitive sea, 
violent and particular agitations within its basin may have 
dislodged and put in motion, especially in the latter stages of 
its draining, enormous masses of its loose soil, and have driven 
them, loaded with marine substances, upon the beds in which 
the terrestial animals had previously sunk; and repetitions 
of such events, which may and must have occurred during that 
disorderly crisis, would produce various alternations of such 
depositions, ** diversified by diflerent circumstances, and re¬ 
ducible to no rule of regularity and order.” As to the fresh¬ 
water shells alleged to be found in some of these accumula¬ 
tions, a pertinent doubt is suggested by Mri Greenough, whe¬ 
ther the distinction between them and marine shells be so cer¬ 
tainly ascertained as to allow of a conclusive argument founded 
upon that distinction. 

Our author argues very forcibly on the impossibility that 
unconfined waters, diffused originally over a compact, extended, 
and nearly horizontal surface, should have formed valleys, or 
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chaimellcd out the beds of the rivers in which they now 
flow. There is no reason for supposing the Rhine and the 
Euphrates to be deeper or wider now than they were in the 
days of Cffisar and Cyrus; but if their waters had originally 
formed their own beds, since the action is continually going 
on, they ought to be continually increasing in width and 
depth. Valleys and mountains are obviously co-ordinate and 
correlative-—“ a mountain signifies nothing but an elevation 
above a valley, and a valley nothing hut a depression below a 
mountain,*’ and the cause of these differences of elevation has 
been already examined. The varied system of valleys, and 
their intimate and direct relations both to mountains and 
fivers,” is referable only to the divine wisdom which ordained, 
and gave to the mountains the very forms essentially necessary 
for separating the beds of those rivers from one another ; and 
serving moreover, by means of their eternal snows, as reservoirs 
for feeding the springs.” The general system of rivers is to the 
earth what the vascular circulating system is to the animal and 
vegetable structure, the means by which the necessary fluids 
are distributed from one extremity to the other, and rivers like 
blood-vessels, arc so skilfully and equally distributed over 
the whole surface, so artfully diverted in many places from the 
nearest seas, and conducted through extensive inland regions,** 
that they incontest^ly argue supreme intelligence in their 
designer. 

On the formation of coal our author touches with the judi¬ 
cious caution which the obscurity of the subject demands. He 
concludes with Mr* Hatchett, to the probability of its vegetable 
origin; and from the failure of that celebrated chemist to pro¬ 
duce bituminous coal, in his experiments on vegetable sub¬ 
stances of land growth, and for other reasons, suggests that the 
beds of natural coal were perhaps immense accumulations of 
fuci, &c., loaded with the various animal substances which 
shelter among them, and which were overwhelmed by vast ag¬ 
gregations of the loose soil of the sea^ in the course of its re¬ 
treat, and were left for decomposition by the chemical action of 
the marine fluid which they contained, and with which the en¬ 
closing and compressing soils were saturated *.** 

In me remaining portion of the work, our author ascribes the 
covering of the new earth with vegetation after the second revo¬ 
lution, to a fresh and immediate act of Qod ; and infers, from 
the olive-leaf brought by the dove to Noah, that it was created 
ill full and perfect maturity. He supposes it probable, also, 
that new animal species were at the same time created, to sup<« 
ply the place of those which it was the will of God to destroy 

• “ There is every reason to believe, that the lu^eut employed by nature 
in the formation of cod and bitumen, has been either muriatic or sulphuflc 
acid/’— Hatchltt, Pkil, Truns. 1806, p. 111.—R, 
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utterly by the deluge. He Bhcw-; by a learned argument, that 
the description of the rivers in the garden of liden, (Gen. ii. 
11—14,) is a marginal gloss in a transcript of the original 
history, which in time became incorporated with the text; and, 
consequently, that no inference, as to the identity of the for¬ 
mer and the present habitable earth, can be drawn from that 
description. He then concludes, from the general result of the 
preceding inquiry, that the numerous revolutions assumed by the 
mineral geology ** are the offspring of defective investigation 
and unregulated fancy/' and are all reducible to those two 
only which are recorded in the Mosaical history; and that in 
the second question, “ relative to the changes which this globe 
. has undergone since its first formation, and to the mode by 
which those changes were effected, tlie Mosaical geology has 
maintained the superiority over the mineral, which it established 
in the first question relative to the mode by which that first 
formation was produced." A code of general principles, 

which may at all times guide our view in contemplating the 
phenomena apparent in the globe, and secure us against the 
fascination of unsubstantial theories,” followed by some valu¬ 
able general rcllections, closes the work. 

We have thus given a pretty circumstantial account of this 
very interesting volume. The length of ^our review may per¬ 
haps seem to bear a somewhat too large proportion to the size 
-of the book; but its value is not to be estimated by the number 
of its pag^s, and we could not, in justice to our author, con¬ 
dense his matter into a smaller compass. Indeed, so pregnant 
is it in argument, that nothing but a careful perusal of the work 
itself can give a perfect idea of its merit. The subject is inves¬ 
tigated with logical precision, from the commencement to the 
conclusion. Nothing important is omitted or slurred over, that 
can fairly be adduced on cither side of the question—all is can¬ 
didly discussed, and the merit of every statement critically 
examined. If there bo any thing in the Avork that we think 
might be improved, it is, that sometimes, though rarely, there 
is a little unnecessary amplification and repetition; and in one 
instance we do not very clearly understand the author's mean¬ 
ing. We allude to the part (ncjt noticed in the body of our 
review) relating to the hebdomadal computation of time. We 
do not see what exact portions of time he would comprehend 
in his month and year, nor how those portions are to be de¬ 
fined. We wish he had been rather more explicit on this head, 
and that he had given us the result of Frank's attempt to con¬ 
struct a true fundamental chronology, founded on the golden 
period of the jubilee, which he alludes to. 

The principal features of the work appear to us to be, the 
inference the abthor deduces from the sacred record, of two 
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distinct revolutions, or periods of destruction, of the surface 
of the earth; his mode of reconciling the accounts of the 
creation of light on the first day, and the sun’s visible ap¬ 
pearance on the fourth: the reasons why fossil remains of 
some animals arc found in climates uncongenial to their 
natures, and of others whose species arc utterly extinct; as 
well as why fossil human bones have never been found at alL 
The ingenuity, loo, with which he proves the incompetence 
of mere physical phenomena to decide on the mode of first 
formations, is extremely striking, as well as many other 
parts of the work, which we have not room to enumerate. 
Our author’s claims to a high rank as a scholar are evident 
throughout: his corrections of the sacred text, in the second 
part, evince a perfect knowledge of the Hebrew, as well as of 
the classical languages ; and.his remarks on Deluc’s hypothesis 
of the indefinite period of the Mosaical days of creation, and 
Saussure’s nonsensical rhapsody from the summit of ^tna, 
vindicate his pretensions as a sound and formidable critic- 
In conclusion, we earnestly recommend this book to the se¬ 
rious attention of our readers- Its philosophy is founded on 
that of Bacon and Newton; its reasonings on the mode of first 
formations and secondary causes, arc in strict harmony with 
that philosophy, and at least as plausible as any that have been 
advanced by the Hultonian and Wernerian schools. Nor must 
the adherents to those systems object, that its leferring many 
efi'ects to the immediate agency of divine power, is merely a 
subterfuge to cut the knot of difficulty, until they can either 
teach us how to untie it, or find a more probable cause to which 
it may be attributed- Wlien, to these considerations, we add its 
excellent moral and religious tendency, we think every candid 
judgment will admit, that the Comparative Estimate” has 
accomplished its intended object; and that it is indeed well 
calculated to relieve the minds of earnest and sincere inquirers 
from perplexity,” by contravening the pernicious dogmas of 
pseudo-scientific scepticism, whether derived from the fossil 
exuvim of a former race, or the recent reliquiee of a modern 
dissecting*room—whether founded on the chemical contrivance$ 
of a crystallizinu chaos. OX the profound speculations of medul^ 
lary matter! 
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COLLECTIONS. 

No. XIII. 

i. Empirical Elements of a Table of Rkfracttov : computed 
from Observations communicated and reduced by Stephen 
GROOMnuTUGEy Es()., F.R.S. 

Professor Schumacher has lately published a very useful 
little volume of Permanent Auxiliary Tables, But with regard 
to the subject of Astronomical Refraction, he has left it entirely 
undecided, by which of the many systems a computer will be most 
justified in correcting his observations ; so that it is probable that 
almost every unprejudiced and diligeut astronomer will prefer 
those which appear to be the most elaborate, or of which the 
author or authors have acquired the highest mathematical repu¬ 
tation; a reputation which but too often tempts its professor to 
look down with contempt on physical trutb, 

The mode of examination, exemplified by the Editor, in the 
former numbers of these Collections, appearing to him to be the 
only unexceptionable mode of obtaining a fair determination of 
this complicated question, he has prevailed on the kindness of 
Mr. Groombridge to add a number of later and more extensive 
observations to those which he had before communicated ; and 
their ultimate results are here exhibited, with the addition of 
some further steps towards an immediate applicatioa to prac¬ 
tice, or at least to a more satisfi^itory comparison of the merits 
of the different tables actually existing: and these results are 
not made public with the less readiness, because they appear, in 
some respects, not to agree quite so well with the Editor's own 
theory, as the former; but confirm the suspicion, which he for* 
merly entertained, that the corrections of his table are some¬ 
what more strictly appropriate to the different mean tempera* 
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tures of various climates, than to the occasional variations at 
any one place. 

The steps of the computation, with a little variation from 
those before enumerated, have been nearly these. First, to 
find the mean apparent altitude for each star. Secondly, to 
find the mean height of the exterior thermometer. Thirdly, to 
reduce all the refractions to their mean state of pressure, with 
the barometer at 30 inches, applying corrections, simply pro¬ 
portional to thodifiereiices, in the usual manner. Fifthly, to 
find the mean refraction, and the several differences from the 
mean, and to add together such of them as arc regular, that is^ 
such as agree with the differcuciss of the thermometer in their 
character, and to subtract the sum of such as are irregular. 
Fiftlily, to divide this result by the sum of the differences of the 
thermometer, in order to obtain the experimental correction for 
temperature; which must, however, be increased by the varia¬ 
tion of refraction corresponding to such a supposed change of 
altitude. Sixthly, Mr, Groombridge having always reduced the 

9 

temperature of his interior thermometer to 55^, in registering 
the height of the barometer, it will be necessary to make a slight 
correction for the difference of this temperature from the mean 
height of the exterior thermometer, in order to continue the 
mode of computation before adopted. Seventhly, it is obvious 
that if the tables and the observations were both perfect, the 
correction for temperature, thus determined, ought also to re¬ 
produce observed refraction from the standard temperature 
of the tables ; but this is seld 9 m correctly true, and least of all 
where the number of observations compared are few, although 
they may not deserve to be wholly rejected. We may, therefore, 
divide the difference of refraction from that of the standard tem¬ 
perature, as exhibited in any tolerable tables, by the difference 
of the mean temperature from the standard temperature of those 
teddies, for the joint result of the observatidtos and tables. 
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Eighthly, this operation c\idently supposes the standard >e- 
fraclioti of the tables to agree with the observations; but, as a 
test of this agrecvnont, it will be proper to divide the sum of 
the whole amount of the corrections, additive and subtractive, 
by the sum of the several differences from the standard ternpe- 
rature respectively : and it appears that i# ordar to bring these 
•juotients to equality, it wilLbe ifeccssary to alter the supposed 
standard of the tables to 46^, instead of 48^. Ninthly, wo 

may ultimately adopt, as the best empirical eorrection to be 

* ^ 

derived from that set of observations, the mean of the two cor- 
rcctions thus obtained. Tenthly, the last column of the table 
contains the quotient of the refraction at the standard tempera¬ 
ture, divided by this mean correttion : it will be justifiable, in 
the present case, to reject two extravagant numbers, derived 
from 7 and 9 observations rcspeqtively; and, in order to satisfy 
the most scrupulous, wc may venture to reject the least of all 
the numbers: hence, for the mean vf the whole 20, we have 
438.3; for the mean of the l<^cr 10, 434,3, and of the upper 
10, 442.3 ; half the difference 4, applied to the means, gives for 

r 

the lower extreme 430.3, and for the upper 442.3, the difference 
of altitude being 7^ 2': and we i8ay safely adopt, as the general 
empirical correction for each degree of temperature, as far as 

these observations go, the formula-- The first star 

observed ought also to have been rejected in this computation, as 

IT * • 

affording an irrcTgular result, or too great a refraction : ,i)ut it re¬ 
mains to be ascertained whether the er^r is in the observation or 

in the table: and, in fact, the empirical formula^here investigated, 

< 

will not afford a series of mean refrs^l^ons agreeing very accu¬ 
rately with any existing table; although we may safely infer from 
it, that the French a:6tronomers were too precipitate in neglecting 
the true correction for temperature which their own theory 
would have afforded tliem, in opposition to the actual obserra- 
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tion of Br«ttUey, whioli had induced him to employ a corroclion 
somewhat more considerable than the mean of the results from 
Mr. Groombridiic’s observalione. 
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(Sec Collections III. ii.) 
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iii* Mr, Rumkbu’s redincovery of Encke’s triennial Comet, 
In a Lettcf 'to the Editor. (See Collections IV. ii.) 


SuMMEn Solstice, 1822, observed in Paramatta Obser- 
vatory, with a repeating circle of Reichenbach- The observa¬ 
tions of "the Solstice are partly by Uie Governor, partly by 
myself. ^ 4 
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54.0 
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59.5 
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14 

42.88 
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0.32 
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52.0 

20 
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0.22 

33.31 
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30.16 
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29 
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17.27 
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April 


10 


Antar^ 


July 11 


Mean Time* 

March 28, 1822, -5^ 7 magnitude Tauri immers. fi 64 30.2 
30 6.6 supposed vGemi. 9 19 28,6 

1 6 Cancri .... 8 68 21.8 

'immers. 18 35 47.4 
^ emersio 19 14 27.9 

^ Sidereal Tine. 

5.6^ Pise- . immers. 2 2 0.4 

From the occult, of Antarcs I find the mean time at Paramatta 
of true conjunction,^ 

Per imm- 17 29 8.8 —6.54 dh +5.89 dS—0.56 dir 
emer- • , . 19.82+2,44 . . —3.17 . —2.06 

From the Natitical Almanac follows the mean time of d iu 
Green. 7 25 12.5. Hence long of Par. 10** 4' 1".8 ; this may, 
however, be corrected by. the Green. Lunar Ohs, on that day. 

303 'V 

I assumed -for ratio of earth’s axes. 

304 

Oppositio7i of February, 1822. 

These observations are a mean of several pbservations about 
the meridian, each being singly reduced to the time of culmina¬ 
tion* 1 made the observations repeating micrometer, ap¬ 

plied to a telescope on an equatorial stand, and did not extend 
them beyond 15' on each side of the meridian. 

Feb. 15 Mars less ARJ iir^re isj /%f; n 

thaniLeonU^ ' 4.7 .33 Mars N. of i 2 35.15 

16 MarsmoreAR > 0 6. 05 Mars South of > ^ 

than446Mayer 5 446 M. . J 

*» 

On the 15th of February, at the time of culmination. Mars 
was therefore 2' 35." 15 north of i Leonis and on the 16th, when 
on the meridian 0' 34. "84 south of 446 Mayer, which latter 
star it must have eclipsed little after |»assing the meridian ; 
clouds prevented me fron^seeing it:.rth^ce the parallax of Mars 
might be inferred. 

Cormt of ^ncke^ 

1 did not see this come^ oefore the second of June, 1822. I 
send you here my observations thereof, which I believe to be so 
correct as the position of the stars which 1 used for comparison, 
taken'^partly from Pihttti, but chiefly reduced from La Landc 
Histoire Celeste* 

K 2 


34. 8 
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53 
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47 
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48.4. 



After the 23d the moonlight was too bright, and after full moon 
the comet was too faint to permit observations to be made. 

8 digits of Uie sun will be eclipsed at Paramatta on Aug. 17, 
in the morning. But the eclipse will be total at Cape Bedford, 
in lat. 15° 27' south, and long. 145° 30' east. ^ 

Dear Sir, I beg you will dispose of these observations accord¬ 
ing to your pleasure. • ♦ Your most obedient Servant, 
uly 23,1822, CiiAS. Rumker. 
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vv. Predicted and observed Places of the Principal Stars^ By 
John Pond, Esq., F.R.S., Astronomer Royul. 

From the Phdosophical Transactions, 
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Art- XVllL —miscellaneous INTELLIGENCE. 

1. Mechanical Science. 

1- Economical Bridge ,—A bridge of suspension, or rather 
tension, has been constructed not long since by M- M. Segiiiiit 
near Annonay, department de TArdfeche, after the model of 
those constructed by "the indigenous inhabitants of America*. 
The following account is taken from a description of it by M* 
Pictet* Bib» Univ, ?rxi. 123. 

At the place where it is constructed, the river over which it 
passes is confined by rocks which have furnished strong points 
of attachment for Ihe bridge- A band composed of eight iron 
wires, each the ^ of an inch in diameter is attached by its 
extremity to an iron bolt fixed tn the rock; it then crosses the 
river at a height of 10 feet above it, and on the opposite side 
passes round a horizontal pulley three inches in diameter, also 
made fast to a rock* The band returns parallel to its first 
direction, passes round one pulley to preserve the parallelism, 
and Uien on to another about 16 inches distant, from which 
it again proceeds over the river and passes round a second 
pulley on that side, and finally returns to the side from which 
it parted, and is made fast to a bolt in the rock. Thus it 
crosses the river four times* Small cross pieces of wood arc 
attached at intervals to these reduplications of the band, and 
over them are placed the planks, parallel to the wires, which 
form the foot-way of tlie bridge. Two other bands of wire are 
carried across the river at a convenient height on each side of' 
the bridge, to serve as hand-rails; they are connected by 
descending wires to the external bands of the bridge : and, to 
prevent every lateral motion the bridge is made fast at the 
middle to some large stones in the bed of the river. 

This bridge though of a structure so , light as to occasion 
fear on the first time of going on lo it, is yet so- steady and 
strong that no sensible bending or vibration is perceived in 
passing over it. It is 2 feet broad, and 55 feet long. Iho 
weight of iron wire used in its construction was about 241b., 
and the expense of the whole of the materials amounted to 
little more than 35 francs. The expense of labour is estimated 
at about 15 francs, so that 50 fraj^cs acQordipg to this account 
would pay^for the whole. 

* See also vu. 53. 
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2* Hydraulic Instrument for raising Itis well known 

Dial if a glass vessel containing water be placed in the centre 
of a whirling table, the water, by the centrifugal force, will be 
thrown from the centre outwardly, and the surface of the water 
will assume a form approaching to that of a parabola. 

Dr. Crelle, architect to the King of Prussia, has accordingly 
made the bent tube in bis model of the improved Hessian 
machine of a parabolic shape, and on being placed in a certain 
depth of water, the water entering below at a hole in tlie centre 
of the tube, is by the quick whirling movement given to the 
machine, raised and delivered at the upper ends of the tube 
into the circular trough, and runs oiit from thence at a 
spou^t on one side of it. Many tubes may be thus combined, 
and the quantity of water raised be increased accordingly. 
The value of this maebino on a large scale is not known, but 
certainly this is the best form of it.-—7VcA. Rep. iii. 99. 

3. Hydj*opai'ahoUc Mirror—staridard Measure, —Mr. Rusby, 
well known as the constructor of a hydraulic orrery, applies 
the syphon as a generator of rotary motion* A floating circular 
vessel is placed in a reservoir of water, and has a syphon 
attached to it, one leg of the sypjion dips into the water of 
the reservoir, the other passes over the side of the reservoir to 
a lower level than the water within, and discharging a minute 
stream by a lateral aperture, gives to the floating vessel a 
perfectly equable revolving motion. By means of it, Mr. Busby 
says he has produced a perfect hydroparabolic mirror fifty-four 
inches in diameter, thus being able to create any magnifying 
power ad libitum. He refers to it also as a means of obtaining 
an universal standard of measure. Thus, a given parabolic 
speculum will invariably be formed by any given rotation at 
any known level and latitude, and the focal distance of any 
parabola must under those circumstances be always a given 
dimension.— Tran. Soc. Arts^ xl. 

4. Feeding of Engine Boilers, —^Thomas Hall, engineman to 
the Glasgpw Water Company, having remarked the whste of 
fuel which occurred at tliosc times when a steAm-engine stopped 
working, ^ at night, &c., was induced to alter his niodc of 
feeding the boilers with water, with a view to prevent as much 
of this wa^te as possible- Instead of letting in a continual sup¬ 
ply of water, equal to the portion converted into* vapour, he 
took every opportunity, when the engine was stopped for a 
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sufficient time (30 or 40 minutes,) as at meal time, night, &c,, 
of introducing water into the boiler to as much as 18 inches 
above its usual level, and it was continued to this higher level 
as long as the engine was off work. When labour was re¬ 
sumed, there was therefore an abundant supply of bot water in 
the boiler, the steam was ready, and no increase of fire, to heat 
freshly-introduced water, required. The saving which arose 
from this mode of management was 25 per cent, of the fuel. 
The apparatus for feeding the boiler in this manner with accu¬ 
racy, and without trouble, is very ingenious, and is described 
in tlie Trans. Soc. Arts^ xl. 127. 

5. Improved Trluting, — A great improvement in printing is 
spoken of as the invention of Mr. Church, of America, who 
is now in London, constructing a machine, which it is hoped 
Will be successful. TIm? improvement extends to casting as 
well as composing, and by sim]>lirying the casting process, and 
saving the expense of distributing, he proposes to compose 
always from new types, remelting after the edition is worked 
off. The recasting for every now composition is connected with 
the regular laying of the types, and when thus laid, it is in¬ 
tended to compose by means of keys, like those of a piano¬ 
forte, each key standing for a letter, or letters- By these means 
errors would be avoided in the composition, and the progress 
would be far more rapid than at present. 

The above is the only account we have been able to procure 
of the improvement; and wc gather from it, that it should ra¬ 
ther be considered as intended, than as roali/ctl. 

6. Casting of Stei^eotype^platesy bg M, IJidof. —'I his method 
consists in striking moveable characters (cast of a com}>osition 
hereafter to be described,) into lead, without the assistance of 
heat. Moveable characters formed of that composition, cast in 
the usual manner, are composed line by line, according to the 
common methods, till a page is forimKl, 'I'his page is placed 
in a frame of suitable dimensions, and in this frame two quadraltv 
are placed, which, by means of screws, press all these move¬ 
able letters so as to form a solid mass. A brass or iron frame 
is made to tiu* si/*^ ol tla- pagv, and a plate of iron is fastened 
to it by sciew^, to serve as a bolU>m ; this frame is then filled 
with a plati^of pure lead. The whole being thus prepared, the 
page composed of muveiihlc characters is put upon the lead 
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intended for a matrix • it is then placed under a strong press, 
which forces down the letters into the lead, which thus becomes 
a solid matrix. In this matrix as many stereotype forms may 
be cast as can be wanted. The composition for casting the 
moveable characters is formed of seven pans by weight of lead, 
two of regulus of antimony, and one of an alloy of tin and cop¬ 
per, in the proportion of nine of tin, to one of copper .—Now 
Monthly Magazine, ix. 71. * 

The alloy with which to cast the should also have been 
described.—Ei>- 

7. Calculating Engine .—At page 222, of our 14th volume, 
we have inserted a notice of Mr. Babbage’s very curious 
investigations on the application of machinery to the purpose 
of calculating «and printing mathematical tables. It gives us 
much pleasure to be able to inform our readers, that he is dili¬ 
gently pursuing this very important subject, and that the re¬ 
sults of his labours are in the highest degree satisfactory, 

8- English Opium, —Messrs. Cowley and Staines, of Winslow, 
Bucks, have cultivated poppies for opium with such success, as 
to induce the belief that that branch of agriculture is of national 
importance, and worthy of support. In the year 1821, they pro¬ 
duced GO lbs. of solid opium, equal to the best Turkey opium, 
from rather less than four acres and a half of ground. The 
seed was sown in February, came up in March, and, after pro¬ 
per hoeing, setting out, &c., the opium gathering commenced 
at the latter end of July. The criterion for gathering the opium 
was, when the poppies, having lost their petals, were covered with 
a bluish-white bloom. The scarificator, an instrument contain¬ 
ing five small blades, was then applied to them, horizontal inci¬ 
sions being preferred, because the juice was not so apt to run 
from them before inspissation. After being scarified in one 
aspect, the head was left until the juice was coagulated (about 
two hours,) it was then removed by gatherers, and fresh inci¬ 
sions made on other parts. The poppies were found to produce 
opium freely, until tlic third or fourth incision, and some of 
them even to the tenth. Opium was gathered daily until, at 
the rate of 30s. per lb., dm produce would no longer bear tbc 
expense; 97 lb. 1 oz. were procured at an expense of 

31/. 11s. and this, when evaporated sufficiently in the 

sun, produced above 60 lb. of properly dried opium. 
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The poppies stood on the stalks until they began to tui u 
yellow (Aug, 18,) they were then pulled and laid in rows on the 
land, and, when sufficiently dr^^he heads were gathered, 
thrashed, and the seed separated by coarse riddles, and cleaned 
by fine sieves and a fan. The seed amounted to 13 cwt., and 
was expected to produce 71} gallons of oil. The oil-cake 
was given to pigs with great advantage, and also to stall-feeding 
cattle* An extract may also be made, by cold infusion, from 
the capsule of the poppy, eight grains of which are equal to one 
of opium; an acre produces 80 Ib. of it. The poppy straw 
when well trodden in the yard, and; laid in a compact head 
to ferment, makes excellent manure* 

The quantity of opium consumed in tliis country is supposed 
to amount annually to about 50,000 lb., exclusive of exportations. 
This quantity (say Messrs. Cowley and Staines), our experiments 
have convinced us, could be easily raised in many parts of 
Great Britain, where good dry land and a superfluous popula¬ 
tion exist together. On the moderate calculation of 10 lbs. per 
acre, that quantity would only require 4 or 5000 acres of land, 
and from 40 to 50,000 people. The employment would be 
given to such persons as are not calculated for common agri¬ 
cultural labour, and at a time when labour is wanted, namely, 
between hay-lime and harvest.— Trans. Soc, Arts, xl. 9. 

9. British Indigo.-^A discovery has been recently made, 
which promises the most important consequences in a commer¬ 
cial and agricultural point of view. About two years ago, 280 
acres of land near Flint, in Wales, were planted with the com¬ 
mon hollyhock, or rose-mallow, with the view c#f converting it 
into hemp or flax. In the process of manufacture it was dis¬ 
covered that this plant yields a beautiful blue dye, equal in 
beauty aad permanence to the best indig ^.—New Monthly Mag. 
ix. 22. 

We should be glad to have this confirmed. 

10. Pre$ervation of Orain, Sfc.,from Mice. —Mr. Macdonald, 
of Scalpa, in the Hebrides, having some years ago sufifered con¬ 
siderably by mice ; put the bottom, near the centre, and at 
the top of each stack, or"mow,; as it was raised, three or four 
stalks of wild mint, with the leaves oo, gatlmred near a brook, 
in a neighbouring field, and never after had any . of his grain 
consumed. He then tried the same experiment with his cheese 
and other articles kept in store, and often injured by mice.; and 



MechaniccU Science. 141 

with equal effect, by laying a few leaves, greett olr dry^ Oti tiie 
article to be fireserved. — PAiX Afejf. ' ' 

11. Preservation oj^ Turnips. —^Mes^rs. Stainea and Cowley 
preserve turnips during the winter for cattle-feeding, by cutting 
off the tops, taking especial care not to injure the crowns, 
and then piling them up methodically on straw into a heap, 
covered exteriorly with straw. In this way they were found to 
keep in a perfectly sound state during the winter, and to be 
excellent food for cattle.— Trans. Soc. ArtSy xL 29. 

12- Yeos^.—The following methods of making yeast for 
bread arc easy and expeditious. Boil one pound of good 
flour, a quarter of a pound of brown sugar, and a little salt, 
in two gallons of water for an hour; when milk«-warm, bottle it 
and cork it close ; it will be fit for, use in 24 hours. One pint 
of it will make 181b. of bread.—To a pound of mashed potatoes 
(mealy ones arc best), add twd ounces of brown sugar and two 
spoonfuls of common yeast, the potatoes first to be pulped 
through a cullender, and mixed with warm water to a proper 
consistence. A pound of potatoes will make a quart of good 
yeast* Keep it moderately warm while fermenting. This 
recipe is in substance from Dr. Hunter, who observes that 
yeast so made will keep well. No sugar is used by bakers 
when adding the pulp of potatoes to their rising-— 

Gazette. 

13. Prevention of Dry Rot .—From an observation of the 
power of perfumes in preventing mouldiness, Dr. Mac Cullocb 
was led to make some trials on wood, with a view to the pre¬ 
vention of dry rot. The results were favourable, but Dr. M., 
not having power to resume the experiments, recommends 
them to other persons. A cheap odorous oil is the substance 
required. 

14. Paste. —Dr. Mac Culloch, in a paper on the power of 
perfumes in preventing mouldiness, gives the following direc¬ 
tions for the preparation of a paste, which, as it will keep any 
length of time, and is always readj^for use, may be of great 
service to mineralogists and others. That which I have 
long used in this xnaniter is made of flouir in the usual way, 
but rather thick, with a proportion of brown sugar,, and a small 
quantity of corrosive sublimate. The use of tlie sugar is to 
keep it flexible, so as to prevent its scaling off from smooth 
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surfaces; and, that of the corrosive sublimate, independently 
of preserving it from insects, is an cflectual check against its 
fermentation. This salt, however, does not prevent the form¬ 
ation of mouldincss; but, as a drop or two of the essential 
oils above-mentioned, (lavender, peppermint, anise, bergamot, 
&c.,) is a complete security against this, all the causes of de¬ 
struction are effectually guarded against. Paste made in this 
manner and exposed to the air, dries without change to a state 
resembling horn, so that it may at any time be wetted again, 
and applied to use. When kept iu a close covered pot, it 
may be preserved in a state for use at all times.”— Kditu 
Jour. viii. 35. 

15- Improved Glaze for Red Ware ,—The common red ware 
nnich used in the manufacture of cooking-vessels for the lower 
class of people, is generally glazed either with litharge, or the 
potter’s lead ore. This glaze Js objectionable, not only be¬ 
cause it cracks when the vessels arc heated and cooled, but 
also from its being soluble iu vinegar, acid Juices, and animal 
fat, arKl producing very deleterious ellects. Mr. Meigh of 
Shelton, Staffordshire, Jms b<^en rewarded by the Society of 
Arts for the discovery of a glaze, having none of these bad pro¬ 
perties. Red marl is first ground iu water until it forms a 
creamy mixture ; the ware, previously well dried but not burnt, 
is then immersed in it, by which the superficial pores arc filled 
lip. Being again well diicd, it is dipped in the gla/e, which 
consists of one part Cornish granite, cliielly felspar, one part 
glass, one part black oxide of manganese, ground in water to 
the consistency of cream. The ware is then dried and fired iu 
the usual way. If tin opaque white glaze is required, the man¬ 
ganese is to be omitted. 

Mr. Meigh has also manufactured an improved common 
ware from a mixture of four parts connnou marl, one part of 
red marl, and one part of brick clay. It is harder, more com¬ 
pact, and less porous tlian the common red ware, and when 
combined with the above glaze, produces vessels very supe¬ 
rior for those uses to which the red ware is applied.— Trans, 
Sac* Arts, xL 45. 

It>. SoldcriiKj Sheet /ro«.—Sheet iron may be soldered by 
means of filings of soft east-iron applied with borax, deprived 
of its water of crystallization and sal ammoniac. Tubes pf 
$»bect iron have been constructed at Birmingham lately by means 
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of a process of this kind, which, according^ to Mr. Perkins and 

Mr. Gill, is to be practised iu the following manner:_^TUe 

borax is to be dried in a crucible, not till it fuzes, but till it 
iorms a white crust; then powdered and mixed with U)c iron 
filings: the joint is to be made blight and moistened with a 
solution of the sal ammoniac; then the mixture is to be made 
into a thick paste with water, and placed along the inside of 
the joint, and the whole heated over a clear fire till the cast* 
iron fuzes.— Tech. Rep. iii. 110. 

17. New Form of the Voltaic AppaTatus.-^M.x. Pepys has 
constructed, at the London Institution, a single coil of copper 
and zinc plate, consisting of two sheets of the metals, each 
fifty feet long by two feet broad, having therefore a surface of 
200 square feet; they are wound round a w'ooden centre, and 
kept apart by pieces of hair-line, interposed ct intervals be¬ 
tween the plates. This voltaic coll is suspended by a ropc^ 
and counterpoise over a tub of dilute acid, into which it is 
plunged when used. 

It gives not the slightest electrical indications to the electro¬ 
meter ; indeed, its electricity is of such low intensity that well- 
burned charcoal acts as an insulator to it; nox* does the quan¬ 
tity of electricity appear considerable, fpr it with difficulty 
ignites one inch of platinum wire of 1^5 inch diameter. When, 
however, the poles are connected by a copper wire ^ inch dia¬ 
meter and 8 inches long, it becomes hot, and is rendered most 
powerfully magnetic, and the instrument is admirably adapted 
for all electro-magnetic experiments.' Dr. Wollaston’s well- 
known and curious arrangement of a single pair of plates, may 
lastly be called a Calorimotor ; and to Mr. Pepys’a coil we may 
apply the term Magnetomotor. 

18. Patent Portable Static Lamp. —A lamp under this name 
has just been perfected by Mr. Parker, of Argyll-street. Its 
chief merit is, thattlie oil is raised to the burning height with¬ 
out springs, valves, or screws, and iu a manner not liable to get 
out of repair. To render its principle and construction intelligible 
the following short account of the ingenious method by which 
Mr. Parker has effected his object, will probably be sufficient; 
iu our next Number we shall describe it more accurately witlx 
the aid of a plate. 

A cylindrical vessel, open at top, 3^^ inches diameter, and 
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3 incho9 higUy <2ontain& the oil ; in its centre is affixed a strong 
iron rod, up<jlip which the upper part of the lamp^ hereafter to 
be described, moves^ 

Another cylindrical vessel, open at top, 3^^ diameter, and 7 
inches high, surrounds the oil vessel, leaving a space of -tV of an 
inch between the two vessels. These vessels are then united at 
bottom, and made air-cight, and the apace filled with mercury. 

Another cylindrical vessel (called the plunging cylinder, be¬ 
cause it plunges into the mercury in the space), closed at 
top, and open at bottom (3-^ diameter, and 3 inches high), is 
firmly attached to the connecting tube and burner of the lamp, 
the tube ascending to the required height of the light, and de¬ 
scending to the lower level of this plunging vessel. This tube 
moves up and down the centre iron rod on points, or pins, to 
prevent friction or capillary attraction. 

The oil-vessel being filled with oil, and the space with 
mercury, it is evident the ^plunging vessel, and oil-tube attached 
thereto, entering the mercury and oil at the same time, in the 
manner of a gasometer, the air contained in the plunging vessel 
cannot escape, and the whole weight of the plunging vessel 
(which is loaded,to raise the oil the required height,) presses 
upon the oil, through the elastic medium of air, and forces the 
oU up the centre tube to the adjusted height. This action 
continues until all the oil is consumed. 

The advantages of this lamp are, that it burns till all the oil 
is consumed. 

That the oil and weight being in the base, it is not liable to 
be overthrown, nor can any oil be spilt. 

That it is as perfectly shadowless as a gas-iight, and capable 
of as much beauty of form. 

That there being neither valve, spring, nor screw, it is not 
liable to be out of repair, and is easily managed by servants, 
the oil being poured into an open vessel, instead of a small 
aperture. The mercury is never removed. 

That being made of iron, it is not the least acted upon by oil. 
It may also be mentioned, that the oil tubes clean the];nselvcs 
every time the lamp is charged with oil. 

That, independent of less first cost than otlier lamps of equal 
appearance, it is economical in other respects. No light is 
wasted, as. in the French, or even the Stnumbra lamps, for 
tl^ough in the latter the shadow projected from the ring reser¬ 
voir is overcome, it is only by calling in aid the rays of light 
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from other parte of the ftame, ■white those slrWiog against the 
ring reservoir are lost for the purpose of illumination. 

II. C iiEMicAL Science. 

1. On the Action of Heat and Pressure on certain Fluids. 
By M. le Baron Cagniard de la Tour.~It is known, that by 
means of Papin’s digester, the temperature of many fluids'may 
be raised much above their ordinary boiling points; and one 
IS led to suppose, that the internal pressure augmenting with 
the temperature, would prove an obstacle to the total evapo¬ 
ration of the fluid, especially if the space left above the fluid is 
not of a certain extent- 

Rcflecting on this subject, it occurred to me that there was 
necessarily a limit to the dilatation of a volatile fluid, beyond 
which it would become vapour, notwithstanding the pressure, if 
the capacity of the vessel would permit the liquid matter to 
extend to its maximum of dilatation. 

To ascertain this point, a certain quantity of alcohol, sp. gr. 
.837, and a sphere of silex, were put into a small digester, made 
out of the thick end of a musket barrel, the liquid occupying the 
third of the capacity. Having observed the noise produced by 
the sphere, when roiled in the cold apparatus, it was gradually 
heated until a point was reached, when the ball seemed to 
bound from end to end of the digester, as if no liquid had been 
present. This effect, easily distinguished by holding the end 
of the handle to the ear, ceased on cooling the apparatus, and 
was reproduced on rc-heating it. 

The same experiment made with water, succeeded only im¬ 
perfectly, because of the high temperature required interfering 
with the tightness of the instrument. But sulphuric ether and 
naphtha presented the Same results as alcohol. 

That the phenomena might be observed with more fSicility, 
the liquids were introduced into small tubes of glass, and her¬ 
metically Sealecl. A handle of glass was attached to edch tube. 
A tube was two-flfths filled with alcohol, and then slowly and 
carefully heated; as the fluid dilated, its mobility increased, 
and, when its volume was nearly doubled, it cotnpletely disap¬ 
peared, and became a vapour so transparent, that the tube ap¬ 
peared quite empty. On leaving it to cool' for a moihOnt, a 
very thick cloud formed in its interior, and the liquor returned 
to its first state. A second tube, nearly half occupied by the 
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same fluid, ^ve a similar result; but a third, containing rather 
more than half, burst. 

Similar experiments with naphtha, sp. gr.,807, and with ether, 
gave similar results. Ether required less space than naphtha, 
aud naphtha less than alcohoK to become vapour; appearing to 
indicate, that the more a body is already dilated, the less ad* 
ditional volume does it acquire before it attains its maximum of 
expansion. 

Ill all the previous experiments, the air had been expelled 
irom the tubes; but repeated with others in which the uvr was 
left, the results were similar, and the phenomena more readily 
observed, from the absence of ebullition. 

A last trial was made with water in a tube of glass, about 
one-third of its capacity being occupied by the fluid. I'liis 
tube lost its transparency, and broke a few instants after- It 
appears, that by a high temperature, water is able to decomjiosc 
glass, by separating the alkali; leading us to suppose, that 
other interesting chemical results may be obtained, by multi¬ 
plying the applications of this process of decomposition. 

On carefully watching the tubes in which air had been left, it 
was remarked, that those in which the fluid had not space foi 
the maximum of dilatation preceding the conversion into va¬ 
pour, did not always bieak as soon as the liquid appeared to 
fill the whole space; and that the explosion was the more tardy, 
as the excess of liquid above that required to fill the space was 
less. May not, then, the consequence be inferred, that liquids 
but little compressible at low temperatures, become much moi'c 
so at high temperatures? And this is more likely in tlio case in 
question, where the fiuid is just on the point of becoming clas¬ 
tic, under a pressure which, by theory, appears to be equal to 
many hundred atmospheres. 

It is difficult to believe, that a little tube of glass, about 
of an inch internal diameter, and - 5 ^ of an inch tliick, could re¬ 
sist so considerable a force : perhaps it may be supposed, tliat 
the molecules of an elastic fluid, and particularly of vapour, 
are susceptible, under a certain compression and. lreat, of con¬ 
tracting a change of state comparable to that of a half fusion, 
and capable of facilitating a reduction of volume greater than 
that due to the true pressure. 

Whilst waiting for new experiments on this subject, it ap¬ 
pears that the following conclusions will include what has al¬ 
ready been described :~l.niat alcohol, naphtha, and sulphuric 
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other, submitted to heat and pressure, are converted into 
vapour, in a space a Httlc more than double that of each liquid* 
2 . That an augmentation of pressure, occasioned by the presence 
of air, caused no obstacle to the evaporation of the liquid in 
the same space, but only rendered the dilation of the liquid 
mere regular and observable. 3. That water, though suscepti^ 
ble of being reduced into very compressed vapour, has not yet 
iS^een submitted to perfect experiments, because of the imperfect 
closing of the digester at high temperatures, and also because of 
its action on glass tubes. — Annales de Chim. xxi, 127. 

In a supplement to the above M6moire, M. Cagniard dc la 
Tour states the results of experiments made to ascertain the 
pressure produced in the experiments described. The process 
adopted was to bend a tube into a syphon, place ether in oiu; 
leg, and separate it from the other containing air, by mercury; 
both legs being seated, the apparatus was heated, and when the 
ethei became vapour, the diminution in the bulk of the air 
marked. In the present experiment, 528 parts became 14, a 
result which was thrice obtained. Kther, therefore, is suscep¬ 
tible of being converted into vapour in a space loss than twice 
its oi'igioal volume, and in this state it exerts a pressure of be¬ 
tween 37 and 38 atmospheres. 

When aici>hol, sp. gr. 837, was used, 476 parts of air be¬ 
came 4 ; and from an observation of the volume, it was ascer¬ 
tained that alcohol may be reduced into vapour, in a space 
rather less than thrice its original volume, and that it then 
exerts a pressure of 119 atmospheres. 

The temperature at which these effects took place was ascer¬ 
tained, by repeating the experiments in an oil bath. The ether 
required a temperature of 320*^, F.; alcohol, that of 405®, F. 

In the Memoirc it was announced, that water heated in tubes 
of glass altered the transparency, so as to prevent observation 
of what passed within; but M. Cagniard de la Tour found tliat a 
small quantity of carbouateof soda prevented, in a great measure, 
this effect. He was Enabled therefore, though only with difficulty, 
from the frequent rupture of the glass tubes, to ascertain, that 
at a temperature but little removed from that of melting zinc, 
water could be converted into vapour, in a space nearly four 
times that of its original volume .*—de Chim. xxi. 178. 

2 , Bertkier on Sulphurets produced from Sulphates .—The 

experiments made by M. Bcrthier had for their object the de- 

Vo l, XV. L 
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terminaliou of the coirposition and nature of certain sulphuieis, 
such as those of the alkaline and earthy metals, They have,” 
says M. Berthier, given me the means of resolving the 
question, till now undecided, whether the alkalies and alkaline 
earths are or are not in the metallic state in the sulphurets pre¬ 
pared by fire. They arc so simple, that one is astonished they 
have not been made before ; and it may be seen they conduct, 
in the most evident and direct manner, to the knowledge of the 
nature of the alkalies and alkaline earths.” 

The method by which M. Berthier reduces sulphates to sul¬ 
phurets is not by directly mixing them with powdered charcoal, 
and heating them in a crucible, but by placing them in the 
centre of a crucible, thickly lined with charcoal, covering them 
with the same substance, and after having luted ou a cover, 
heating the whole in a furnace. In this way the sulphates are 
reduced by cementation, as it were, the time reejuired being 
proportioned to the temperature, the fusibility of the sulphurets, 
and the volume of the substance. All are reducible at a white 
heat, and, where the sulphurct is fusible, very quickly ; but 
when it is infusible, it remains interposed between the charcoal 
and the sulphate, and the action is slower. An ounce of sul¬ 
phate may in this case require above two hours. In this way not 
only are pure sulphurets obtained, but the result may be col¬ 
lected without the smallest loss, its weight ascertained, and the 
weight of oxygen evolved accurately estimated. 

If a sulphate of baryta, strontia, or lime, be thus reduced to 
a sulphurct, and weighed, the loss will he found to equal ex¬ 
actly the quantity of oxygen contained in the base and acid. 
If the sulphurct be dissolved in muriatic acid, nothing will be 
liberated but pure sulphuretted hydrogen; no sulphur will be 
set free, nor any acid, containing sulphur and oxygen, formed ; 
finally, if a portion of the sulphurct be heated in a crucible of 
silver, with nitre equal to three or four times its weight, the sul¬ 
phate regenerated will correspond with the quantity of sulphu- 
ret employed, and will contain neither acid nor base in excess. 
These three experiments prove that the sulphuret produced 
contains no oxygen, and, consequently, that the base is in the 
metallic state ; and if, in addition to these means of analysis, 
the experiment be made in close vessels, and the gaseous pro- 
dqpts collected and analyzed, it will be found that the loss of 
weight sustained by the sulphate is exactly made up by the 
quantity of oxygen given off. 
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The following arc some of the results obtained by this mode 
of operation- Sutphuret of Barium, —White and light grey, 
slightly aggregated, and composed of crystalline grains. It 
dissolved completely in water, without colouring it, the solution 
giving, with muriatic acid, sulphuretted hydrogen, without pro¬ 
ducing any turbidness. It was scarcely affected by heat alone; 
but detonated with nitre, and raised to a white heat, afterwards 
diffused through water, and saturated with muriatic acid, it 
was found that the fluid contained no sulphuric acid, and but a 
very slight trace of barytes- Hence the re-conversion into sul¬ 
phate had been complete. 120 parts of sulphate of baryta, in 
becoming sulphuret, lost 34 parts. This siilphurci is composed 
of 

Barium , 100 

Sulphur . . . 24.47 

Sulphuret of Strontium. —White, granulated, aggregated, and 
friable; 20 parts sulphate lost7.2 parts by reduction into sul¬ 
phuret ; its composition is. 

Strontium .... 100 

Sulphur.36.6 

Sulphuret of Calcium. —White and opaque, retaining the form 
of the gypsum used, soluble in water, &c., like the compound of 
barium ; 20 parts of sulphate of lime from Puy, lost of water 
and oxygen 9-24- The sulphuret is composed of 

Calcium.100 

Sulphur.78.3 

Sulphurets of Potassium and Sodium. —Mammilated, crystal¬ 
line, translucid, and of a fine flesh-red colour- These dissolved 
hi water, with great heat, are very difficult to roast; they do 
not evolve sulphur, but slowly become sulphates. When they 
have become mixed with charcoal in the crucible, they inflame 
upon being moistened. Sulphuret of potassium consists of, 

Potassium .... 100 

Sulphur.41.06 

Sulphuret of sodium of. 

Sodium.100 

Sulphur ..... 69.27 ^ 

Sulphuret of Mayncsinrn. —10 of sulphate of magnesia re¬ 
cently calcined, gave 3.95, of a white friable residue, which, 

L 2 
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boilod in water, gave a solution of hydro-sulphurct of magnesia^ 
and pure magnesia remained ; 1.5, acted on by water, gave a 
' solution contain 0.18 magnesia; I heated with nitre, &c., gave 
0.85 sulphate of baryta, C 4 uivalent to 0.12 sulphur* The sul- 
phuret of magnesia is composed therefore of 

fMagnesium . 0,0721 r0,094 

(Sulphur . • 0.120|,or by theoryjo.lQO 

Magnesia . . 0.780j i0.78G 

972 1*000 

To accord with the theory, the loss should have been 0.608, 
instead of 0,605. 

Sulphuret of Copper ,—10 of dry sulphate gave 4.76 of sul- 
phuret, mixed with a few grains of metallic copper. M. Ber- 
thicr ascertained that there was no action between this sulphuret 
and metallic copper; therefore, probably no sulphuret con¬ 
taining less sulphur exists. 

Sulphuret of Zinc .—30 parts of sulphate gave, in one experi¬ 
ment, 4,5 parts; in another, 13.2. The sulphuret produced 
was of a flaxen colour, and in crystalline grains, composing a 
friable mass* When analyzed, it proved to be of the same com¬ 
position as blende, z.c., 

Zinc . * 100 

Sulphur .... 50 

In the experiments on zinc an excessive loss occurred, wliicli, 
after some trials, M. Berthier traced to the action of the char¬ 
coal on the sulphuret. He found that a piece of native blende 
thus heated, lost in two hours tV of its weight, and if powdered 
and mixed with charcoal, the whole would have been dissipated 
in a short time. This action is attributed to the aflinity of the 
carbon for the sulphur; and it was ascertained, by heating a 
mixture of charcoal and sulphuret of antimony, that an analo¬ 
gous action took place, for the gaseous products being made to 
passthrough a condenser, a considerable quantity of sulphuret of 
carbon was procured. Sulphuret of iron, of copper, and many 
other sulphurets, diminish in weight, when heated with char¬ 
coal, from the same cause. 

Sulphate of Leadj with charcoal, gives a sub-sulphuret of 
lead, which, by further heat, is partly volatilized, and partly 
decomposed. 

Sulphuret of Mctfiganese is easily obtained. It is pulverulent, 
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blacky and without lustre, dissolvin^j^ in muriatic acid, and 
liberating pure sulphuretted hydrogen. It is composed of 

Manganese . 100 

Sulphur ♦ 56.32 

M. Berthier then enters into an account of various double 
siilphurets, which, though highly interesting, we have not room 
to notice at present.— Journal des Minefi^ vii. 421. 


3. On Cornpound^i of NickeU ky .7. L. The object 

of M. I^assaigne was to ascertain directly the representative 
number of nickel, by experiments on its compounds. They 
were made, we presume, with perfectly pure nickel, obtained by 
M. Laugier’s process ; for the principal reason for their being 
undertaken, was the discovery by M. Laugier, that the nickel, 
generally considered as pure, contained a large proportion of 
lobalt. 

Protoxide of Nickel —A given weight of pure nickel was 
dissolved in pure nitric acid, evaporated to dryness, and de¬ 
composed by heat. was of a gray colour, soluble in acids, 
precipitated by alkalis as a hydrate, &c. Composition, 

Nickel . . . 100 


Oxygen .... 20 

Deutoxide of Nickel —Obtained by diffusing hydrate 
of nickel in water, and passing a current of chlorine through 
it; one part is dissolved, and the other converted into peroxide 
of nickel. It is of a brilliant black colour; heated, it loses 
oxygen and becomes protoxide. Acids dissolve it, liberating 
oxygen, except muriatic acid, which produces chlorine with it. 
Its composition was ascertained by its loss of weight when 


heated, and appeared to be. 
Nickel 100 7 

Oxygen . . 39.44 J 


rather by theory 



Sulphuret of Prepared directly from its elements. 

It is of a yellow colour like iron pyrites, and very brittle. 
Insoluble in sulphuric and muriatic acid, but decomposed by 
nitro-Timriatic acid. It was analyzed by calcination with nitre, 
and the sulphuric acid determined by barytes! It was eom- 


posed of 


Nickel . 
Sulphur . 



100 

40 
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Chloride of N'lckrth —Prepared by evaporating the muriate 
of nickel to dryness. The dry product is the protocbloridc of 
nickel; is of a yellow-greeu colour, and is composed of 

Nickel.100 

Chlorine . . - • 90 

When the proto-chloride of nickel is calcined in a retort, 
one portion of an oliye-grcen colour remains in the bottom of 
the vessel, whilst another sublimes and crystallizes in small 
light brilliant plates of a gold yellow colour. These to be 
considered as a deuto-chloride of nickel, and are insoluble in 
water, and indecomposable by sulphuric acid. They arc 
formed of 


Nickel 

Chlorine 


100 ) 
200 S 


by theory of 


100 

IHO 


Iodide of Nickel ,—Obtained by heating nickel and iodine 
in a lube. It is a brown substance ; fusible; soluble in water. 


colouring it of a light-green ; and composed of 


Nickel 

Iodine 


32o} { 


100 

312.5 


Alin, dc Chim, xxi. 255. 


4. On Indigo, Cerulin, Pheniciny by Mr, Crum .—The 
following is a very compressed account of some points on the 
chemical history of indigo, for which science is principally in¬ 
debted to Mr, Crum. We have taken them from that gentle* 
man's paper, published in the Annals of Philosophy. 

Indigo may be obtained by agitating the yellow liquid of the 
dyer’s blue vat in contact with air, and digesting the precipitate 
in dilute muriatic acid, and afterwards in alcohol. To obtain 
it perfectly pure it should be sublimed, which is best done by 
placing eight or ten grains of it in the cover of a platinum 
crucible, putting another cover over it, and then healing the 
lower by a lamp; a sublimate rises which is pure indigo. The 
apparatus must not be cooled during the sublimation. Sub¬ 
limed indigo crystallizes in long flat needles, splitting .into 
quadrangular prisms. Looked at in heaps, the colour is rich 
chestnut-brown ; at a particular angle, they have an intense 
copper-colour, but thin plates when looked at directly before 
the light, are seen to be transparent, and of a beautiful blue 
colour. Indigo sublimes at 550^^, and it melts and also de¬ 
composes very nearly at the same temperature. Its specific 
gravity is 1.35. It sublimes in open vessels leaving no residuum, 
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but in close vessels a quantity of chaicoa! is deposited. Vo¬ 
latile and fixed oils dissolve small portions of it, 

Bein^ analyzed by oxide of copper, its composition appeared 
to be 

1 atom azote ... 1.75 .. . 10.77 

2 -oxygen . . 2.00 . , . 12.31 

4 . . - - hydrogen . . 0.730 , . 3.08 

1 () -carbon . . 12.00 . . . 73.84 

U>]25 100 

Excepting a minute proportion of lime, precipitated indigo 
gave the same result. 

When indigo is digested in sulphuric acid, it is con¬ 
verted into a very peculiar blue substance, to which Mr. Crum 
has given the name of ccrnlin. The mixture requires much 
water to dissolve it, and its filtered solution is precipitated by 
potash. I'his precipitate is as plentiful before one-fourth of 
the acitL is saturated as when the whole is neutralized ; it is 
also produced by sulphate of potash. When thrown on a 
filter and washed, it entirely dissolved in pure water, but the 
presence of any salt of potash rendered it insoluble. 

Some of the precii)itate, washed first by weak solution of 
acetate of potash, and afterwards by alcohol, was burnt in a 
crucible; a largo quantity of ashes was left, consisting of neutral 
sulphate of potash, with a little iron. Another portion of the 
substance, prepared even with muriatic acid and muriate 
potash, gave sulphate of potash as before. Hence it appears 
to be a combination of cerulin with sulphate of potash, and 
may be called ceruleo-sulphateof potash. The salt forms more 
than a fourth of its weight. 

A ceruleo-sulphate of soda may also be formed ; it is more 
soluble than the compound with potash. Ceruleo-sulphate of 
ammonia is still more soluble, and is decomposed by potash or 
soda. The compound with barytes is extremely insoluble. 
An abundant blue precipitate is formed by muriate of barytes 
in solutions of ceruleo-sulphate of potash, containing so little 
sul()huric acid as not to be troubled in the slightest degree, if 
the cerulin be previously destroyed by nitric acid. 

Ceruleo-sulphate of potash when moistened is almost black, 
when dry of a deep copper-colour—one part dissolves in 140 
of water, forming an intense blue solution, which is precipitated 
by every thing but distilled water. Luminous objects seen 
through it appear of a rich scarlet-colour, but a single drop of 
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nitrate or sulphate- of copper added, makes them appear bfue. 
Acid again makes them appear red* 

With regaid to the phenomena attending the production of 
cerulin, when indigo is put into sulphuric acid, it is dissolved, 
and a yellow fluid results, rendered blue by water. The blue 
precipitated is indigo unchanged ; but if the yellow solution be 
left undiluted, it becomes blue of itself, and in less than 524 
hours the whole becomes cerulin. Any production of sulphu¬ 
rous acid which may be observed, is due to impurities ; for when 
pure, there is no action of that kind by the application of boiling- 
water heat for some hours. On analyzing the ceruleo-sulphate 
of potash by oxide of copper, cerulin was found to be composed 


) 

atom azote 

. 1.75 

. 8.43 

6 

-oxygen * 

. 6.00 . 

. 28.92 

8 

- hydrogen 

. 1.00 . 

. 4.82 

10 

.carbon . 

. 12.00 . 

. 57.83 

' 


20.75 

100.00 


By stopping the action of the sulphuric acid on the indigo, 
before the formation of ccruhn is complete, Mr. Crum obtained 
what he conceives to be a new and peculiar body, to which he 
has given the name of pheniem. As soon ns the mixture of 
acid and indigo is become of a boUle-gTeen colour, it is to he 
diluted with a large quantity of water, iiltercd and washed. 
The blue washings which will ultimately be obtainc<l arc to be 
precipitated by muriate of potash, and phenicin will be pre¬ 
cipitated, of a beautiful reddish purple colour. It is to be fil¬ 
tered and washed, till the washing precipitates red with nitrate 
of silver ; it may then be dried. 

Phenicin foims blue solutions, both in water and alcohol, 
but all salts precipitate it purple. It appears to be easily 
changed into cerulin, by the mere action of water. From the 
mean of several experiments, 100 of indigo produces 120 of 
phenicin. Its composition is considered as being, 


1 

atom azote . 1,75 . 

. 9.46 

4 

-oxygen . , 4.00 , 

. 21.62 

6 

-hydrogen (• 0.75 

. 4.06 

16 

-carbon . . 12.00 . 

. 64.87 


18.5 

100.00 


Alcohol remarkably modifies the action of sulphuric acid 
upon indigo. Three parts of alcohol, sp, gr. 0.84, with two 
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|>^t9 of acid^ dissolves indigo without rendering it yellow^ and 
it may remain thus any length of time; without change. 

5. Robiquet on Volatile Oil of Bitter ilZwioncb.-T-This’oil, 
when exposed to the air for a few minutes^ becomes a crystal¬ 
line mass, and loses its odour. M. Vogel, who first remarked 
the fact, found that the odour was restored by dissolving the 
crystals in hydro-sulphuret of ammonia. He. attributed tlie 
loss of odour and change of state to oxidation, and the restora¬ 
tion of odour by the hydro-sulphuret, as due to a deoxidation 
effected by that substance. M. Robiquet, on the contrary, led 
l»y his own particular views of aroma, (sec Vol. x. p. 109,) 
attributed the loss of odour to the loss of ammonia; and its re¬ 
storation, to the ammonia added in the hydro-sulphuret. 

With a view to illustrate the true cause of the phenomena, 
M. Robiquet lately experimented on this subject. He found, 
that instead ot taking place in a few minutes, the crystalliza¬ 
tion sometimes required several days; and, in consequence, he 
was led to distil the oil, collecting the results in different por¬ 
tions. la this way he found, tliat the first portions underwent 
no change in contact with the air, but that the last portions 
crystallized immediately on exposure to it, or to oxygen, with 
absorption of the gas; whilst in nitrogen, hydrogen, carbonic 
acid, or in the torriccllian vacuum, no change took place. 

By further examination, it was ascertained that the most 
volatile portion of the oil contained nitrogen, as an element ; 
for when boiled with solution of potash, it gave prussiate of 
potash, and when lieated with oxide of copper, nitrogen. The 
less volatile and crystallizable parts contained no nitrogen; and 
when pure and in crystals, it was found that the odour of bitter 
almonds was not given to them by hydro-sulphuret of ammo¬ 
nia. The crystalline matter appears to be an acid substance ; 
it reddens litmus; it is soluble in boiling water, and crystal¬ 
lizes by cooling; it is fusible, and readily volatile ; it unites to 
alkalies, and appears to have no analogy with the oil from 
w4l^h it is derived. 

These two parts of the oil of bitter almonds, when examined 
as to their action on the animal economy, were found entirely 
different; the more volatile was excessively poisonous, but the 
crystallizable matter was quite inert. M. Robiquet, in con¬ 
sidering the nature of the principle containing nitrogen, is in- 
cTthed to consider it as different from prussic acid, though 
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readily convertible into It. Fixed alkalies, for instance, exert 
no action on it when cold, though at high temperatures they 
readily form prusaiates, and a crystalline substance very dif¬ 
ferent from that already described. Another acid, and a resi¬ 
nous matter, is also found at the same time. 

M. llobiquet, in a note, considers the pil of the cherry laurel 
as identical with that of bitter almonds.— Amz, dc Chtm* xxi. ^50. 

6 . Action of Animal Charcoal in the refining of Sugar,^^ 
M. Payen proves, in a memoir which has been rewarded by the 
Pharmaceutical Society of Paris, 1st, Thai the decolouring 
power of charcoal, in general, depends on its state of division; 
2 d, That in the various charcoals, the carbonaceous matter, 
only, acts on the colouring matters, combining with and precipi¬ 
tating them ; 3d, That in the application of charcoal to the re¬ 
fining of sugar, it acts also on the extractive matters, for it sin¬ 
gularly favours the crystallization ; 4th, 'I’hat according to the 
above principles, the decolouring action of charcoals niviy be so 
modified, as to make the most inert become the most active ; 
5th, That the distinction between animal and vegetable char¬ 
coals is improper, and that for it may be substituted that of 
dull and brilliant charcoals ; fith, That of the substances pre¬ 
sent in charcoal besides carbon, and particularly in animal 
charcoal, those which favour the decolouring action have an 
influence relative only to the caiimu; they serve as auxiliaries 
to it, by isolating its particles, and presenting i* etn more freely 
to the action of the colouring matter; 7th, That animal char¬ 
coal, besides its decolouring power, has the property of taking 
lime in solution from water and syrup. 8th, That neither ve¬ 
getables, or other charcoals besides animal, have the power of 
taking lime from water or syrup; 9tli, U'hat by the aid of an 
instrument, which he proposes to call a decolorimeter, it will 
be easy to appreciate exactly the decolouring power of all 
kinds of charcoal .—Annales de Chim. xxi. 215. 

7, Refining or tonghening of Copper ,—When the smelteflfes 
reduced his copper perfectly, it is in what is called a dry state. 
It is brittle, of a deep red colour inclining to purple, an open 
grain, and a crystalline structure. A process is then resorted 
to, called the poling^ the object being to render the copper 
tough and malleable. The metal, whilst in fusion in the re¬ 
verberatory furnace, has its surface covered with charcoal, and 
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a pole; generally of birch, is thru;>t Late it, ana retained there; 
a violent ebullition takes place, which is continued until the 
reHner perceives, by the assays he takes, that the grain is closed 
and silky, and the metal of a light red colour. The.copper is 
then laded out into cukes. 

The whole of this operation requires great attention. The 
surface must be covered with charcoal, or the metal will go 
back. On the contrary, if tlie poling be continued too long, 
the colour becomes a light yellowish red, and the malleability 
is injured. In that case, by drawing the charcoal off, and ex¬ 
posing the metal to air, it is restored to a proper state. 

Some curious questions arise with regard to the copper in 
these different states. Is the dry copper combined with oxy¬ 
gen? or is there any oxide of copper, either diffused througli or 
combined witli the metal? Is the overpoled copper a com¬ 
pound with carbon ? Is the malleable metal, copper, in a pure 
stated or is the effect of the pole merely mechanical ? It may 
be remarked, that dry copper has an extraordinary action on 
the iron tools used; they become bright, like iron in a smith’s 
forge, and are consumed much more rapidly than when the 
copper i^ in a malleable state; also, that when copper is gone 
too far, it oxidizes slowly; on the surface it remains bright, and 
more than usually splendent, rcffectiug, like a mirror, every 
brick in the roof; thus supporting the idea, that carbon is 
united with it, and, by combining with the oxygen of the air, 
prevents the formation of oxide.—See Mr. Vivian's paper, Ann* 
Phil V. 121. 

On this head we may refer also to Mr. Lucas’s experiments 
on silver. Sec Journal Vol. vlii, p. 168, 

8 . Action of A^Unmoniacal Gast on Copper ,—The following 
experiments are by Signor Fusinieri:—Dry iron and copper 
wires were introduced into dry barometer tubes, into which dry 
ammoniacal gas was then introduced over mercury. Then in¬ 
clining the tubes, the part containing the metal was heated by a 
laidl^. After a while, the iron became of a brownish colour, and 
the volume of the gas increased, from the decomposition of the 
ammonia into its elements ; but no other results were obtained. 

On the contrary, the copper wire gave evident signs of com¬ 
bination. The bulk of the gas diminished, notwithstanding a 
partial decomposition, and consequent expansion. The copper 
became of a paler colour, and a sublimate rose, and attached 
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itself to the tube, ihe same colour as the copper, and, in 

one place,.even its metallic splendour. The heat was continued 
for three quarters of an hour, during which time the matter in 
the tube remained unchanged. A copper wire thus heated be¬ 
ing withdrawn from the tube, and moistened, became slightly 
blue after some time, and the sublimate in the tube underwent 
the same change slowly in the air. Another tube, with its 
copper contents left exposed to the air alone, became brown 
and blue in different parts. 

Sig. Fusinieri deduces from these results, that dry aminoniacal 
gas combines with copper, by the aid of heat, the compound 
being volatile, and retains the colours of the metal, though it 
be more pale. Also, that the formation happens without the 
production of colours ; and also, that this dry ammoniurct of 
copper has the power of decomposing water, of oxydizing the 
metal, and then of forming the common blue ammoniurct.— 
Oiornalc di Fisica. 

These conclusions do not come with much force to our minds; 
but we insert the experiment at this time, because chemists 
arc anxiously looking to nitrogen and its compounds for some 
results illustrative of its nature.—E». 

9 . Estbnation of Carbonic Acid in Mineral Waters, — It is 
frequently an object in the analysis of mineral waters, to ascer¬ 
tain the quantity of carbonic acid in them; and for this, seve¬ 
ral processes arc recommended. Among others, is that of 
boiling the water in a retort or flask, and passing the gas libe¬ 
rated from it through a solution of muiiate of lime, or barytes 
to which ammonia has been added ; the quantity of carbonate 
thrown down being the indication of the quantity of carbonic 
acid from the water. 

Dr. Vogel of Munich, however, finds the process very faulty, 
from the circumstance of its not indicating small quantities. 
Three or four cubic inches of carbonic acid gas, added to one 
ounce of ammonia, and this to a solution of one part of muriate 
of baryta in nine of water, produced no change. Procipitflion 
would begin only on adding more carbonic acid, or on boiling. 
An ammoniacal muriate of baryta, added to carbonic acid gas, 
over mercury, caused no precipitation, by the absorption of 
the first two or three inches of gas ; and when the precipitate, 
caused by a further absorption of gas, had been filtered 
out from the liquid, more was obtained by ebullition. Only 
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in cases where a great quantity of gas is absorbed by the 
ammoniacal solution of baryta or lime» or where the mix¬ 
ture stands for several days, are the carbonates entirely pre¬ 
cipitated. 

Even lime water, when the lime is not entirely separated 
by carbonic acid, retains some carbonate of lime in solution, 
which will be foji^nd by heating suoii. lime water to ebullition in 
a closed retort'' when the carbonate will fall to the bottom; 
and it was ascertained by a comparative experiment, that the 
precipitate was not due to the separation of lime from the hot 
water, but was really a carbonate of lime. 

Though both lime-water and barytes water absorb carbonic 
acid, and readily deposit carbonates; yet, when previously 
mixed with ammonia, they arc not in the least rendered turbid 
by a small quantity of carbonic acid gas, and ebullition is re¬ 
quired to perfect the precipitation. 

Lime-water acts in the same manner when poured into a 
solution of alkaline carbonate of ammonia; the transparency is 
slightly clouded, and immediately after restored, and ebulli¬ 
tion is required to obtain a precipitate. If a large proportion 
of lime-water be added, a permanent precipitate is obtained. 

If, therefore, a muriate of barytes, or lime mixed with am¬ 
monia, be employed to detect carbonic acid, it must be boiled 
some time, to throw down the whole of the precipitate; but 
Dr. Vogel recommends, as the surest means to pass the gas 
through barytic water, and to determine the volume of the 
carbonic acid gas, from the weight of the carbonate, when dried. 

It is often of importance to obtain the carbonic acid from the 
water at the spring head. To do this, we have sometimes 
adopted the plan of adding such a quantity of barytes water 
to a given volume of the spring water, as to precipitate all the 
carbonic acid, and then ascertain the quantity of carbonic acid 
\n the precipitate in the laboratory, and we know of no objec¬ 
tions to the plan.—*E d. 

K). Plumbago in Coal-gas Retorts .—The following descrip¬ 
tion of an artidcial plumbago, is by the Rev. J. J* Conybeare ; 
he is speaking of the retorts in the Bath gas-works. The 
unscrvicable retorts, on being withdrawn from their beds, arc 
found lined with a coating of plumbago, averaging the thick¬ 
ness of four inches. This coating is thickest towards the bot¬ 
tom of the retort. The general aspect of the predominant va- 
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riety may be thus described: Colour iron-grey, somewhat 
lighter than that of native plumbago; texture scaly; structure 
mamellated, usually in very close aggregation—some specimens 
exhibit this structure on the large scale, but generally it re¬ 
quires the lens to be seen; hardness variable, but always 
greater than the best native plumbago—scratches gypsum, but 
is scratched by calc spar; It^tre of the exterior surface sometimes 
very considerable, lustre of the fracture usually but small; the 
powder uniformly resembles that of common plumbago, but is 
somewhat less brilliant* The quantity of iron in it seldom ap¬ 
peared to amount to 9 per cent. It is hardly fit for finer pur¬ 
poses of art, but it is proposed to use it in diminishing friction, 
in making crucibles, furnaces, &c.— Ann. PhiL v. 51. 

The artificial production of plumbago is by no means an 
unusual event. See p. 321, Vol. IX. of this Journal. In fine, 
iron castings where charcoal in fine powder has been used as 
the facing, the cast may be observed every where covered with 
a thin coat of plumbago.— Ed. 

11. 3 "est of the Dryness of Air or Gases. —M. Scrullas re¬ 
commends the alloy of bismuth and potassium, obtained by 
heating together 60 parts carbonized cream of tartar, 120 of 
bismuth, and 1 of nitre, for two hotirs, as an excellent test of 
the dryness of gas in certain circmnstances. A small fragment 
of the alloy is to be introduced into the gas over mercury, and 
the least moisture in it will tarnish the metal immediately. 
The alloy is so rich in potassium, that the smallest fragment, 
when cut with scissors, scintillates. If a piece be bruised, it 
burns, leaving a green oxide. 

12. Variation of Thermometers, —II Signor Bellani refers to 
the following experiment as a proof of the changeableness of 
a thermometer, with regard to the temperatures it expresses, 
and in illustration of the cause of those changes. Take a mer¬ 
curial thermometer, including a range at least from freezing to 
boiling water, having degrees of such magnitude, that of a 
degree may readily be perceived, and not having been exposed 
for some months to a temperature near that of boiling water. 
Mark exactly the point at which the mercury stands in thawing 
ice, then plunge the bulb in boiling water, and then again 
mark the temperature indicated iu thavring iceit will indicate 
above a tenth of a degree lower this time than , the former. 
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The effect is greater the higher the temperature is raised, and 
the more rapidly it is done ; and M, Bellani attributes it to the 
slower contraction of the glass, after having been expanded by 
heat, as compared witlv that of the mercury. He refers to it as 
an unavoidable source of error in ail delicate thcrmometricul 
operations^ as in the barometrical thermometer, &c. 

A 

13. Blue his Test Colour .—^Professor Ormstead of North 
Carolina University, recommends the tincture of the petals of 
the garden iris, or blue lily, as superior to every other test 
liquor known. It is reddened as litmus is, by blowing through 
it, or by a stream of carbonic acid gas. It is more convenient 
than violets, from the abundance of colouring matter contained 
in the petals ; and it is said to be superior to red cabbage tinc¬ 
ture, as well for its permanency as its delicacy. Of the former 
cause of superiority there may be doubts. This application of 
the petals of the blue iris has long been known to us ; by rub¬ 
bing them upon paper, Ave form a very convenient test either 
for acids or alkalies, 

14- Succinic Acid hi Turpentiue* —MM. Lecanu and Serbat 
have ascertained with certainty the presence of succinic acid in 
turpentine. It rises when the oil is distilled, towards the end 
of the operation, and has all the properties of true succinic 
acid. They have pointed out also, that the presence of acetic 
acid takes l^rom. succinic acid the power of forming precipitates, 
with preparations of iron, copper, lead, or barytes. Neither 
will a mixture of acetate and succinate of potash precipitate 
these substances; on the contrary, the succinates, when pro¬ 
duced, are soluble without difficulty, in a sufficient quantity of 
acetate of potash ,—Annalcs de Chintz xxi. 328. 

15. Cinnabar. —M. Kirchoff prepares cinnabar in the follow¬ 
ing manner. Triturate in a porcelain xup with a glass pestle 
300 parts of mercury with 68 of sulphur moistened with some 
drops of a solution of potash till a black proto-sulphuret is 
formed, and then add 160 parts of potash, dissolved in an 
equal quantity of water. Heat the vessel containing the mix¬ 
ture over the flame of a candle or lamp, continuing the tritu¬ 
ration without intermission. Add pure water from time to time 
as the liquid evaporates, that the substance may be constantly 
covered an inch deep. After two hours continued trituration, 
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a great part of the liquid being allowed to evaporate, the 
mixture begins to change from black to brown, and then 
quickly to red. No mora 4 Vwatei is to be added, bdt the tritu¬ 
ration is to be continued. The mass will acquire the con¬ 
sistence of a jelly, and the led becomes more and more bril¬ 
liant with great rapidity. When it has attained its highest 
perfection the cup should instantly be removed from the fiame« 
or the red will quickly change to a dirty brown colour.— 
Mag, 

16. Dohereiner^s Apparatus for making Extracts*—This ap¬ 
paratus serves to extract by means of water, alcohol or ether, 
the soluble substances from any substance to be‘ analyzed, in 
quantities from 10 up to 200 grains. It is composed of a tube 
of glass from 4 to 9 lines in diameter, and from 4 to 9 
inches long. The tube is closed below by a cork, to which 
is adapted a smalUtubc ^open at both ends. This, except that 
its upper extremity is covered with a piece of muslin, cominu- 
diTcates with'tlie large tube. The substance to be operated 
upon is put into the large tube about half filling it, and the 
solvent, is then put in over it. A small glass bulb propor- 
tionate^in size to the quantity of solvent used, is then emptied 
of air by heating a few drops of alcohol in it, and immediately 
attached by a tight cork to the lower end of the small tube. 
The whole apparatus is then set aside in a cool place ; as the 
alcohol vapour condenses, a vacuum is produced, and the pres¬ 
sure of the air in the large tube forces llie fluid through tlic 
substance to be operated upon into the bulb. In a few mi¬ 
nutes the extraction is complete, the bulb is then removed, its 
contents taken out, the air init again displaced, and the operation 
repeated; or, if necessary, the fluid is left in contact with the 
substance some time before it is made to pass from it into the 
bulh.Sib. Univ* xxi. 188. 

f 

\ 

17. Heat from Friction of a Solid and Fluid. —It may be 
remarked that the rapid rotation of the little mills which com¬ 
plete the attenuation of the liquid mixture for paper before it 
passes to the tub, produces in it a very sensible heat not at all 
due to the elevation of the temperature of the wheel itself by 
the friction of its axis, for it cannot be perceived by touching 
that part, but attributable to the blow of the fans of the wheel 
on the nuxtute, which they strike with much rapidity and vio« 
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lencc. This is the first instance known to us of heat produced 
by friction of a solid against a liquid. M. Pictet .—Eibi 
Univ. xxi. 134. ^ 

18. Condcnsatioa of Gases into Liquids. —In a note annexed 
to Mr. Faraday's paper, (page 74 of this Number,) we have 
mentioned the result of some experiments made by him in the 
laboratory of th^^oyal Institution, and which led to obtaining 
chlorine and muriatic acid in the liquid form. By pursuing 
this mode of experimenting, sulphuretted hydrogen, sulphurous 
acid, carbonic acid, cyanogen, euchlotiue, and nitrous oxide, have 
been also found to assume the liquid form under pressure, and 
to appear as lithpid and highly mobile fluids. It is probable 
that other gases may be condensed by similar means, and that 
nitrogen, oxygen, and even hydrogen itself may yield, provided 
sufficient pressure can be commanded. Some of Mr. Perkins's 
experiments render it more than plrobable that atmospheric air 
under a pressure of some hundred atmospheres changes its 
form ; and it is not unlikely, that some very curious and inte* 
resting results may be obtained by the aid of a slight modifi* 
cation of the apparatus used by that gentleman in his researches 
connected with high pressure steam. 

19. Electricity of a Cat. —The electricity excited upon rub** 
bing the back of a cat is well known, and that it is rendered 
evident by snapping noise and sparks of light. Mr. Glover, in 
a letter to the editor of tlic Philosophical Magazine, describes 
so intense an action of this kind, as to enable the animal to give 
a very sensible electrical shock. This effect was obtained at plea¬ 
sure by Mr. Glover, and also by some friends. When the cat was 
sitting on the lap of the person, if the left hand were placed under 
the throat with the middle finger and the thumb gently pressing 
the bones of the animal’s shoulder, and the right hand were pass* 
cd along the back, shocks were felt in the left hand ; and when 
the right hand was placed under the throat, whilst the left hand 
rubbed the back, the shocks were felt in the right hand. When 
the atmosphere has been favourable, and the cat had lain some 
time before the fire, the experiment always succeeded.-^PAtf* 
Mag. lx. 467. 

* 

20. Magnetism of Solar /Jays.—The Royal Academy of 
Sciences, at Lyons, have offered a prize of 300 francs, for an 

VoL. XV. M 
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<‘ssay oil the followiiij^ su]>ject- To shew by decisive experi* 
numts if the violet ray of the solar spectrum possesses the 
virtue of coiiimunicatinj^- magnetism to the unmagnetizod needle 
of steel; if this virtue belongs to it, to the exclusion of the 
other coloured rays—and, in short, if this species of communi¬ 
cated magnetism, attributed to the violet liglit, is real or illusory- 
It is stated, that l^rofessor Configliuebi, found magnetism was 
communicated by ev^ery other ray of light.—M^moires to be sent 
to MM. MolJet and Dumas, before duly, 1823, 

21. Injlammation of Pov^dcr under Water^ —M, Serullas has 
given the following directions for the preparation of a very ful¬ 
minating charcoal, by means of wliich, gunpowder may very 
readily be inHamed under water. 

Carefully powder together 100 parts of tartar emetic, and 3 
parts of lump black, or common charcoal. Prepare ioine cruci¬ 
bles, capable each of holding about 2 ounces of the mixture, by 
rubbing them within with pow'derod charcoal to prevent the 
adherence of the carbonaceous mass left alter calcination. Fill 
them about thrcc-fourtha with the mixture, then put in a stratum 
of powdered charcoal, and lute on a cover; after 3 hours' calci¬ 
nation in a good reverberatory furnace, the crucibles are to be 
removed, and left for six or seven hours to cool, that the air, 
which always enters, may have lime to burn the surface of the 
fulminating mass, for otherwise, if withdrawn too soon, explo¬ 
sion always takes place. At the end of that time great care is 
to he taken in transferring the mass in the crucible as rapidly 
as possible into a vessel with u large aperture, which can be 
perfectly closed. In lime, the mass divides of itself into frag¬ 
ments, and may be preserved for years. 

When the calcination has been thus performed, the produce 
is excessively fulminating; so as, without compression or confine¬ 
ment, to give, on the contact of water, a detonation like that of 
a powerful musket. 

The following mixture will also produce an equally fulminat¬ 
ing charcoal; 100 parts of antimony, 75 of cream of tartar, 12 
of lamp black, well powdered and mixed together. 

. The experiment of firing gunpowder under water by means 
of Uiesc substances, was made in the following manner :—half 
an ounce of gunpowder was put into a strong glass tube, closed 
at one end; a piece of fulminating charcoal, about the size of 
a pea, was placed upon it, and immediately the orifice of tlie 
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tube closed by a prepared cork, which had a small hole tlirough 
it, closed by lat lute. The tube was then retained by weights 
at a depth of between two an4 three feet beneath the water, and 
then, by means of a steel wire fixed to a long rod, the lute was 
]>erforatcd, and water admitted. The powder immediately in¬ 
flamed, and a weight of above 2lb. was thrown out of the vessel 
containing the water.— Anualca de Chim. xxi. 197. 

111. NiVXUKAn IIlSTOllY. 

1. On the Ascent of Clouds in the Atmosphere^ by M. FrcsncL — 
Among the causes which most effectually contribute to the ascent 
of clouds in the atmosT>here, there is one to which little attention 
has been given, but without which it appears impossible to give 
a satisfactory explanation of the phenomenon. It is indepen¬ 
dent of the constitution of the globules of water, or vesicular 
vapour composing the cloud ; and is equally applicable to one 
formed of an assemblage of delicate crystals, such as may 
actually exist in tlie high regions of the atmosphere. 

Air, as well as other colourless gases, permits the solar rays 
to pass without being heated by them; and to heat* them, the 
contact of a solid or liquid body, heated by the same ray, is re* 
quired. Consider, then, the case of a cloud formed of minute 
globules of water, or very fine crystals of snow: from the ex¬ 
treme division of the water, a very multiplied contact with the 
air is obtained, and the water being susceptible of an increase 
of temperature from the solar and terrostsial rays, the air 
within the cloud, and near to its surface, will become more 
dilated than the neighbouring air, and consequently lighter. 
It equally results from the hypothesis, on the extreme division 
of the matter of the cloud, that the particles which compose it 
may be very near each other, so as to leave but small intervals, 
and nevertheless be very much smaller than the intervals; so 
that the whole weight of the water in the cloud should be but a 
a small fraction of the weight of the air containing it, and so 
small, that the difterence between the density of the air in 
the cloud and the neighbouring air should more than com¬ 
pensate it. Wlien the weight of the water and air contain¬ 
ing it is loss than that of an equal bulk of the surrounding air, 
it will ascend until it arrives at a region where these two weights 
are equal; and this height will depend on the fineness of the 
paxticles of the cloud, and the intervals which separate them. 

M 2 
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The hot and dilated air contained in those intervals not being 
hermetically retained, will gradually escape; but this renewal 
of the internal air must take place very slowly, so that the 
temperature of the cloud will always be above that of the neigh* 
bouring air, and this ascending current of air, by the mere 
friction of its parts against the particles of the cloud, will tend 
to raise it, and that with the more energy as it is more rapid. 

During the night the cloud is deprived of the solar rays, and 
its temperature should diminish, but it will still receive warm 
rays from the earth; and if it is very thick, or of great depth, 
its temperature can diminish only slowly. Experience proves 
directly, that clouds during the night are warmer than the air 
surrounding them, inasmuch as they send us more calorilic rays* 
Supposing even that the difference of temperature was much 
less by night than by day, still the clouds should descend with 
extreme slowness after sunset, because of their immense extent 
of surface, relative to their weight: it is a cause which, without 
referring to their elevation, must contribute powerfully to their 
suspension, and the rise of the sun would again elevate them to 
their former altitude, if winds or other atmospheric phenomena 
have not changed the conditions of equilibrium. Such an effect 
may be produced by an augmentation or diminution of the par¬ 
ticles of the cloud, or the intervals between them; and the 
changes in the temperature of the surrounding air, alter the 
conditions of equilibrium, and consequently the height to which 
the cloud may rise. There are without doubt, also, other causes 
which contribute (o the elevation and suspension of clouds, as 
the ascending currents spoken of by M. Gay Lussac fvol. xiv. 
p. 446). I do not purpose to consider all the causes, but merely 
to indicate that which appears to me the most important.— 
Bib. Univ* xxi. 255, 

2. A^oliie of EpinaL —^'fhe stone which fell in the neigh¬ 
bourhood of Epinal, about three quarters of a league from La 
Baffe, on the 15th of last Septemberf has been examined chemi* 
cally by M. Vauqueliti. Like most acroliteSy it was covered by a 
fused black coat. Within, it was of a gray colour, with many 
metallic points. Ground in a mortar, a great number of parti¬ 
cles of metallic iron were separated, leaving an impalpable 
earthy powder. 

From the quantity of metallic iron existing in this stone, it was 
difficult to obtain a portion for analysis, which should give the 
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true composition of the whole: 4 grammes, (61.8 gr.)weic taken 
and gave. 






Oxide of iron, . . 

2.51 

Sulphur, .... 

.09 

Oxide of chrome . 

.01 

Oxide of nickel, 

.02 

Magnesia, .... 

.17 

Lime and potassa . . 

.50 

« 


4.70 


The 2.51 oxide of iron correspond to 1.76 metuHic iron; but 
the 0.09 of sulphur would require 0.16 of iron to form the proto- 
sulphiirct; and if, beside this, 0.18 be subtracted for the 0.25 of 
oxide of iron, which in the analysis was found united to the 
chromic acid, there will remain 1.42 of metallic iron, containing 
only nickel and manganese for the 4 of aerolite. The quantity 
of nickel was so small, that cobalt could not be looked for in it, 
but M. Vauquelin thinks it probable that it was present.— 
Ann^ de Chivu xxi. 324. 


3. Large Meteor .—A magniheent meteor was seen by Mr. 
Davenport, on the 28th October last, at about half-past five in 
the evening. It was seen from Silver-hill, on the Hastings 
road, and appeared as a luminous ball, of full one-third of the 
apparent diameter of the moon, giving a remarkably bright an^ 
white light. Its direction was north-east, its height above the 
horizon about 22°. It passed horizontally to the west, over an 
arc of about 20°, occupying about 8' seconds of time. Mr. 
Davenport is anxious ^ know whether other persons have seen 
the same meteor; and if so, from whence, and in what direc¬ 
tion.— Ann. Phil. 

4. Fall of Rain in the tropics.—Professor Silliman gives the 
following statement, on the authority of M. Rousuis, captain of 
a vessel. It is contained in a letter from Cayenne- “ You will 
perhaps leam, with no inconsiderable interest, the following 
meteorological fact, the authenticity of which I am able to cer* 
tily. From the 1st to the 24th of January (1820), there fell 
upon the island of Cayenne, twelve feet seven inches of water. 
This observation was made by a person of the highest veracity, 
and I assured myself, by exposing a vessel in the middle of my 
']^ard, that there fell in the city ten and a quarter inches of water, 
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between eight in the evening and six in the morning of the 14th 

and loth of tha^ month.’' 

» 

5. New Comef. — A himinotis appearance was observed in the 
heavens, onrtlic ni^ht of Wednesday, Nov. 13, at the distance 
of about a degree and a lialf Ironi Cor Ciiroli, wliich very much 
resembled a Binall conut. It was viewed distinctly for ten 
iniinitrs, from tin? lulls intlie neighbourhood of East Grinstcad, 
but a veil of cloud then hid it, and it has not since been seen. 
—New Monthly Mag, ix. 33. 

6. Analysis of Uranite, —This mineral lias been analyzed, botli 
by Mr. Gregor and Bcrzt lius ; the latter philosopher found it to 
be a compound of oxide of uranium with lime and water ; in 
fact, a true salt, with a base of lime, in which the oxide acts as 
an acid and he considers the Cornish variety as containing 
an accidental admixture of arseniate of copper. 

Mr. Phillips has lately rc-analyzed this mineral, and very unex¬ 
pectedly finds it to contain phosphoric acid ; indeed, to be a 
phosphate. A specimen from Cornwall gave. 

Silica.0.5 

Phosphoric acid . 16.0 

Oxide of uranium . 60.0 

Oxide of copper 0.0 

Water .14.5 

TikT 

or, neglecting the silica, 

Phosphrrte of nranm?^,. 73,2 
Phosphate of copper . 12.3 

Water.14.5 

Ann. PliiL^ v. 59. 

7. Native Phosphate of Alumina, —A substance has lately 
been placed in the hands of M. Vauquelin for analysis, whicii 
proved to be phosphate of alumina. It was brought by M. 
Debassyns from the Quartier Saint Paul, Isle Bourbon, being 
found in a volcanic cavern, occurring in a large basin, formed by 
the river Saint Gilles, and known in the country by the name 
of the Blue Basin. 

No one had before entered the cavern, which is very deep 
and irregular, and covered with stalactites. After a few steps, 
lliere are found considernble portions of the white earth, de- 
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posited against the sides; and it occurs in proceeding, iintii 
replaced by a black ear(h, which, in certain phico.;, fotins the 
entire bottom of the cavern, and preserves the form of the blocks 
of lava, which appear to have faljen from the roof. 

The white earth has a slight tint of yellow, no tsonsistcncc, 
and is v(Ty light; it feels unctuous, and adheres to' the tongue 
On it provctl to be a subphosphutc of ahtinina, mixed 

with a fimal! quantity of phosphate of unanonia. 

1.400 Alumina. 

0.914 Phosphoric acid, 

0.094 Ammonia, 

Water. 

The black matter found in the cavern was almost entirely 
animal; five parts gave only 0.35 of ashes when burnt, which 
were phosphate and car])onate of lime, with a little iron. In 
the same cavern were found heaps of bones, which, from a 
specimen brought home, appeared very ancient. The specimen 
was very fragile, and was covered with crystals, in brilliant 
needles, which proved to be phosphate of lime. M. Vauquelin 
suggests that this animal matter was the source of the pliospho- 
ric acid, found united with the alumina. 

8. Crystallized Stalaciitic Quartz^ —The stalactites which 
covered the roof of this cavern, wlicn examined by M. Vauquelin, 
proved to be quartz. They were found in concentric layers, and 
olfcrcd all the physical characters of calcareous stalactites, 
except the hardness. The composition was, 

Silex.850 

Oxide iron .060 

Lime - . . -031 

Water.150 

Loss.009 

1.100 

Ann, de Cliim, xxi. 188. 

9. Ammonia in La 2 ui ,—Professor Gmelin, ofTubingen, is said 
to have discovered, in clink-stone lava, ammonia, which is dis- 
engaged by distillation. He also found it in columuar basalt. 

10. Muriate of Ammonia from Coal Strata, —There is a coal¬ 
mine near Saint Etienne, which, having been fired, through in- 
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advertence, has now been burning for several years. Besides the 
usual products arising from the combustion of coal, it cxbajes 
a great quantity of muriate of ammonia. Fumes arise from the 
burning surface of the ground, which condense into the solid 
salt, and in dry weather the whole surface is covered with it. 
Some very fine specimens were found within an inhabited house ; 
and so abundant was the production in the years 1818 and 
1819, that many pieces were separated from the walls, weighing 
above 2 lbs. avoirdupois. The ruins of this house, treated in 
the large way for the separation of the salt from them, gave 
such results as would have proved lucrative, if pursued. 

In referring to the probable source of this salt, it is remarked, 
that the water of all the wells on this coal stratum contain, among 
other salts, a very notable quantity of earthy muriates.— Ann. 
de Chim. xxi. 158. 

11. Waters of Carlsbad .—The waters of Carlsbad, taken from 
the principal source, have been analyzed lately by M. Berzelius, 
v/ho finds many substances in them not hitherto suspected. 
The following are his most extraordinary results : 1000 parts 
of water gave, 


Sulphate of soda . . 

. . . 2.58714 

Carbonate of soda . • 

, . . 1.25200 

Muriate of soda . , . 

. . . 1.04893 

Carbonate of lime . 

. . . 0.31219 

Fluate of lime . . 

. . . 0.00331 

Phosphate of lime . 

. . . 0.00019 

Carbonate of strontian . 

. . . 0.00097 

Carbonate of magnesia . 

. . . 0.18221 

Phosphate of alumina . 

. . . 0.00034 

Carbonate of iron . . 

. . . 0.00424 

Carbonate of manganese 

. . traces 

Silica. 

, . , 0.07504 


5.46656 


Ann, de Chim. xxi. 248. 


12, On the Flowers of the Meadow Saffron^ by Mr. Frost .— 
This lastautqibn, I made several preparations of the meadow 
saffron flower , a vinegar tincture and wine), which have 
subsequently been administered by several able physicians with 
whom I am acquainted ; and they have informed me that the. 
preparations of the flowers operate more uniformly and certainly 
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than lho£)c of the bulb and seeds. It has long been a matter 
of great doubt as to what the basis of the celebrated £a?« Medi~ 
ti/mftf really is, but it is now pretty certain that a tincture of 
the dowers of colchicum auturnnale constitutes that noted nos¬ 
trum. 

« • 

13. Retfcrn of Captain Laing from the SoUma T-erriiory^in 
Africa. We are happy to have it in our power to state, that Capt. 
Laing, of the Royal African Colonial Regiment, to whom the 
readers of the Quarterly Journal are indebted for the narrative 
of Mahomed Misrah's Journey from Egypt to the Western 
Coast of Africa, published in our XXVIIth Number, has re¬ 
turned to Sierra l«eone, from a residence of some months in 
the Solima territory, to which he proceeded in April last, by per¬ 
mission of Sir Charles Macarthy,#ind on the invitation of the 
King. 

The country, thus visited for the first time by an European, 
possesses a peculiar geographical interest, as the source of the 
mysterious Niger: we understand that the elevation above the 
sea, as well as the latitude and longitude of the hill of Soma, 
from whence it derives its origin, have been satisfactorily as¬ 
certained by Captain Laing, and that his observations and 
journal are on their way to England. 

'llie information which Captain Laing has obtained, cannot 
fail in other respects also to be both important and interesting, 
as tlie Solimas are a numerous and powerful nation of the in¬ 
terior, of whom scarcely more than the name was known until 
three years ago, when an army of 10,000 men appeared in the 
Mandingo country, to terminate a dispute between two chiefs 
of that nation, the weaker of whom had appealed to the King 
of Solima; it was upon this occasion that Captain (then Lieute¬ 
nant) Laing was despatched by the government of Sierra Leone 
on a mission to Yaradee, brother of the king, and commanding 
the army, whose confidence and good opinion he succeeded in 
gaining, which led to the present visit. 

We are happy to learn that Captain l^aing^s health has been 
improved by travelling in the interior, which has hitherto been 
deemed so dangerous to Europeans; and that his furtlicr expe¬ 
rience has confirmed the belief which he expre^||^d in the com¬ 
munication to which we have referred, that no material diffi¬ 
culty would be experienced in the route from Sierra Leone, 
through Sankara, to the Niger at Nufi. 
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14. IIauy*s Collection of Minerals .—The very complete mi¬ 
neral collection of the celebrated M. llauy will shortly be sold 
at Paris by puldic auction. The processor, in his lifetime, re¬ 
fused for it an otfer of 600,000 francs (24,000Z. sterling). 

15. Organic Remains .—The skeleton of a rhinoceros was 
discovered a short time ago, by some miners in search of lead 
ore, ninety feet below the surface of the earth, in the neigh¬ 
bourhood of Wirksvvorth, Derbyshire. The hones are in a per¬ 
fect state, and the enamel of tlie teeth uninjured. We believe 
Mr. Buckland has seen these remains. 

16. Change of Water at Ralls .—In an account of the gteat 
water-falls of Renah, on the rivers Mohanuddy, Bchur, and 
Jouso, in the province of Gfttd-waua, the writer describes the 
following phenomenon. The water, when it reaches the bottom 
of the fall, assumes a dirty green appearance, similar to salt 
water near the shore, and the taste becomes bad and sour. It 
is nut the great depth of the pools into which the water falls 
that causes the colour; for fhat which issues out of the basins, 
and runs over rocks so shallow as not to come much above tiic 
ancle, has the same green aspect. The same effect is produced 
at cadi of the falls .—Edinburgh Journal-, viii. 37. 

' 17. New Species of Fungi. —Messrs. Pictet and,J>ccandonc, 
whilst examining a paper maniifjctory, remarked the i>ruduc- 
tion of a great variety of fungi in the mass uf rugs plact*d to¬ 
gether for the purpose of fermentation, previous to their being 
beaten into pulp, 'fhey were of various forms, sizes, and co¬ 
lours, and many of them appeared to M. Decandolle, who 
made a largo collection of them, to bo of uudescribed species. 
It maybe necessary to observe, that the fermentation was going 
on iu a place under ground, and it is well known how much 
plants alter their external appearance when vegetating in such 
situations. 


18. Preservation of Echini^ Asterint^ Crabsy %‘C .—It is a 
great object to preserve specimens of these species of animals 
in a natural h|ftory collection, so that they shall not fall to 
pieces. Colonel Mathieu, who lias made a line collection from 


the Isle of France, endeavoured to find some means of so dry¬ 
ing the mucilaginous or membranous part, which serves as an 
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articulation !)etwocn the joints, as to prevent that separation 
which so iVccjuently takes place; and he found the best to be 
the application of dilute lime-water, before drying. ■Echini 
Wi.'.e first emptied, and then the animal put into lime-water for 
12 hours, taken out and dried in the shade, and put in the 
same water for two hours, and then dried, the spineslieing pre¬ 
served in their place by cotton. 

Asterise were put alive into lime-water, and treated as the 
cchnij Such as were tloshy had the tlcsh first removed. There 
are so/.ic so delicate as not to be able to bear immersion until 
dead; when alive, even fresh water will cause them to separate 
into many pieces. 

With the crustaceous animals, as the crab, the head is first 
removed and dried in the shade, then the body and limbs emp¬ 
tied as much as possible. The specimen is then placed in 
lime-water five or six hours, and dried in the shade thrice suc¬ 
cessively. When dry, and having but litde odour, the head is 
replaced, and the whole preserved in the shade. The colours 
arc very little injured by the operation.— Journ. dc Phybiijuc, 
Acv. 155. 

10. African Geoyrapky. —Mr. Bowdieh lias made arrange¬ 
ments for the speedy publication of a sketch of the Portuguese 
establishments in Congo, Angola, and IJenguela, with some 
account of Ure modern discoveries^ of the Portuguese in the 
interior of .Mgola and Mozainbitiuc, with a map of the coast 
and interior. 



.'Art. XIX,—meteorological DIARY for tl»e Months of December, 1S23, and January and February, 1823, kepi 
* at £\iil Spexceu's Seat at Althorp, in Nortliamptonshire. 

The Thermometer hangs in a North-eastern Aspect, about five feet from the ground, and a foot from the wall. 
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:^TlT. I. An Account of th': Eruption of Vcavviwi, in 
October y 18;i2, ByG, Poitr.TT Scroi'e, Esq. 

r^Vith a riafc.] 

Naples, March 10, 1823. 

Since the end of the last century the great crater of 

Vesuvius has been gradually filled by tlie accumulation both 

* 

of lava boiling up from below, and of scorim falling from the 
explosions of the different minor mouths which were formed at 
intervals dur^ the last twenty yeafs on its bottom and sides.. 
When I visited the mountain in 1818-19, this great crater wa» 
almost entirely obliterated;—no regular concavity appeared, 
but in its place a rough and rocky plain, rising into two rude 
eminences at the northern and southern extremities, covered 
with blocks of lava and scoriae, and cut up by numerous fissures, 
from many of which clouds of vapours were evolved in consi¬ 
derable quantities. By the eruption of last October this state 
of things has been totally changed. The explosions which 
then, during the space of more than twenty ^ays, were inces¬ 
santly and with terrific violence t^ing place from the foi^us of 
the volcano, brdee up and threw out all this accumulated, 
mass, and ended by completely gutting tlie mountain^ so as to 
leave an immense gulf k>r chasm of an irregular and somc<^ 
what elliptical shapej about three miles In circufhferenoe if mea¬ 
sured along the very sinuous and irregular line of its extreme 
Vou 5CV. N 
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margin, bu^jgomewhat less than three-quarters of in 

its longest diameter; which is directed from. N^E,. to N-W. 
Its depth is primps rather above 700 feet:, but decro^tses dally 
by the dilapidalion^of the sides. , , . m 

The- enormous quantity of matter, which, previously .to ;the 
eruption, occupied this ^acc, was thrown out in fragrmc^t^iiof 
every size, varying fropi blocks of some tons in w:algUt»,;tp 
the most impalpable powder. The greater part, ho^Yevcr, cer¬ 
tainly issued from the mountain in the latter form, liaving un¬ 
dergone a complete trituration during the process of continued 
and repeated ejection. After the first four days of the exuptioTi, 
the subs^nces thrown out were solely pulverulent, becomiug 
finer, lighter^ and of a lighter colour every day. These asheti 
as they axe called, (certainly without much propriety^ being 
only pulverized lava,) rose from ,tlie crater in dense and pro<li- 
gious clouds, to a height, at one time, of nearly-two miles, and 
were thenco, borne aM^^ay on the winds to great distances, the 
heavier particles falling In showers from tlm line, of clouds 
thus formed along its whole track. The vast crater, which was 
emptied by this violent process, presents an aspect‘very dilFcr- 
ent from that which is usually assumed by the concavities of 
volcauic cones* These generally appear ip the nj^lar form 
on inverted cone, whose sides slope at about the same angle 
to the horizon us those of the outer cone. This is, indeed, in* 
variably the case with every cone which is produced by a 
sipglo volcanic eruption. That of Vesuvius, however, resulting 
from the accumulated products of, perhaps,, many hundred 
eruptions, must consist of numerous beds of scoria> and.frag¬ 
mentary, lava, alternating with the strata of lavu roc)t> winch 
at intervals have been poured in fiery torrents downitaoutor 
slope, and congealiug there, have remained liko sp many mas¬ 
sive ribs, to give strength;^and,, solidity to .fhc struatqfa- 
Through this succession of beds^ then, Iras thp. prgsteJts^tj crater, 
been forcibly hollowed out by the ex^plo^iy?? jtnqrgjf^.of, the 
volcano* . It £^>pcavs as a tremendous ^byss of pro¬ 

portions, snrrounded by craggy precipices Ibat risj^ almost .vef» 

^ tipally .from rndc boap» 9 ^ 
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ftMtf ftod 6onQ«ftl drifice. The extr^Hn^^ periphery 

of the craier in some parte jute over these precipiees, so that 
on attnifitnitHa margin you look directly down into the gaping 
cavity. In others; a steep inclined plani||Of no great width, 
intervenes between the edge of the cliffs and the acute rtdgc in 
whi^ Che interior and exterior slopes terminate. On this 
itinar and" shelving surface it is necessary on many points to 
pass while making the tour of the crater; in general, if affords 
a firm and safe footing, being formed of the fine saml which 
was the last product of the late eruption, and into which the 
ibot 4 iinks to some depth : but, when the suifaoe of this slope 
is hardened by frost into an unyielding and slippery crust, 
(which was the case on the morning of my first visit,) the 
passage is extremely perilous. The danger is, in fact, the same 
on the outer as the inner slope, since a slide of a falso step 
would be probably fatal on either side ; but the idea of falling 
into the crater is more appalling than that of rolling down the 
exterior of the cone. 

The cliffs that encircle the great cavity by no means follow 
any regnlarity of curve, but project or recede in salient and 
retiring angles. Their abrupt faces which are rocky, jagged, 
and unpict§^esque in tlie extreme, present sections of many 
currents of lava, some of which are of great thickness and 
extent, lying one above the other in a direction mote or less 
approaching to the horizontal. Most of them offer a columnar 
division of the most marked and decisive kind. Some aro 
almost aa regularly prismatic as any ranges of the older basalts. 
In some the spheroidal concretionary structure on a lai^e scale 
HI equally conspicuous. Between the currents of lava are inter¬ 
posed shapeless beds of volcanic conglomerate, consisting of 
fragments of all sizes heaped together in chaotic confbston. 
Thesef as well as the beds of lavi^ are occasionally intersected 

^ t 

by veriieal or neiirly vertical dikes, similar to those of Somtna 
above tbei«rto di Cavedlo. 

The whole scene preilnts, perhaps, an nnparalleled example 
of (he hefribljr sttblime. The deep aod yavming gulf, on the 
vergt of whicb the Bpeetftt<» most ksotg to obaerirc its terrors i 

‘ _ n's 
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the ruggedfractured cliffii -that froWii dieii 

globmy colouring, and calcined aspect; the densi^ ee4{likureiinii»' 
vapours that nse from fissures on every side;-togetlieiPlwith‘^ 
the thundering echo§8 which almost at every minute^proel4iin 
the fall of some fragments detached from the sidea into * the* 
abyss below ; create a sense of grandeur and awd^ tOO 
sivc to be easily effaced. The great crater of JEtna,^ tv&n -if 
larger, which I much doubt, is in my opinion by no means sd 
striking. Time and the jneteoric agents have Considerably 
softened the features of this last scene, while there is n^ vivid 
and terrible freshness in the crater of Vesuvius; the wound 
which has-been torn through the bowels of the mountain is^ as 
yet raw and unhealed; and the imagination forcibly recurs to 
that powerful demonstration of the energies of Nature in all 
their violence, which so lately was exhibited from this spot) 
and which is liable to rc-commence at the instants 

Viewed from a distance, the crater still appears to emit at 
all times a considerable quantity of smoke, which increases 
prodigiously during stormy weather. However, on attain¬ 
ing the summit of the cone, it becomes evident that little Or no 
vapour rises from the concealed vent of the volcanic focus at 
the bottom of the basin. Thick clouds, on the contrary, take 
their rise just within the margin of the crater, evolving thoiu* 
selves from fissures in the broken extremities of those currents 
of lava which were produced by the last eruption, and which 
without doubt are still at an extremely high temperature, pro¬ 
bably, indeed, incandescent and liquid at their centre, stnee 
paper and wood take fire immediately on being thrust a 
certain depth in their clefts. The slowness with which, luva 
conducts caloric is well known. It is, therefore, to be 
peeled, that the fall of rain in any quantity would profior-* 
tiouatcly increase the activity of these vapoum, which uri 
almost solely aqueous. The moisture deposited onr tbd/^t^ 
face of the recent lava currents,. that nearly ebVelop^'the 

t 

-whole cone, percolating to the interfor, heoomes ^conterted 
into steaim, -and forces its way- through the longitudhtol rents 
or channels that occur in every lava eur#ent^4[tod‘'{>t»tliiHdi«dy 
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is faftid^ ui^Ul it iawte? at last |n 

oloMds firttsa tbe ragged edges of the stratum at the margiu of 
tha^eifi^epmiog^ 

* ^^Hna great cone of sVesuvius has lost considerably in height. 
^ very large excrescence on the south side, resulting from the 
aoottcsnlated ejections of three or four minor mouths, and forming 
its most elevated point, fell in during one of the most violent con- 
Tulslons of the last eruption; so that the opposite or north side 
of the ^crater is now the highest peak of the cone. By bare* 
metrical measurement I find it to be 3829 feet above the sea. 
The lowest part of the ridge, forming the periphery pf the 
eratet^ is on the cast side 'above Pompeia, and 3346 feet in 
height. ;The absolute elevation of the mountain has been di¬ 
minished by rather more than 100 feet, while the bulk of tho 
none has been greatly increased by the lava torrents that 
clothe its sides, as well as the still greater mass of ejected 
fragments. 

Amongst the latter products are some few pieces of granite, 
and of crystalline limestone with mica, Vesuvian, ^c., pre¬ 
cisely similar to the erratic blocks which so frequently occur in 
the conglomerates of the Monte Somma; and hence it appears 
that the exj^osions of this recent eruption have shattered and 
blown into the air a portion of the strata belonging to that 
older volcano. But by far die greater number of ejected blocks, 
with which the slopes of the cone of Vesuvius have been 
atrewed by the late eruption, consist of leucitic lava, and are 
«ridently. fragments forcibly torn oiF from those currents of au 
earlier date, whose sections are seen in the broken and preci¬ 
pitous cliffs of the crater. Many of these lavas bave.a highly 
toirefied aspect. They havp. obviously undergone a recoction^ 
if Ibevexpression is allowable, either from having been exposed 
fot ages to the heat, which, in-the cenlxe of the cone, from 
whence: theyv' were probably torn,, must hayp been always 
ittlensev-fov duriitg the peripd. of. rejection by the present erup- 
tton^having perhaps joore than once been ^vomited forth and 
thTOWI^f^hack» again into ^the .burning gulf, before (hei^ final 

com* 
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it mote or ttM pearly lustre^ apparently in proporthm |a ih* 
greater or lesa degree of torrefaciion they hare endufid. YW 
fusion of the lencites seems to be the cause of this appeanmM* 
In some specimens this process has been carried to such 
tremity that a portion of the lava has run into a black'glnssf 
which fairly merits the name of Leueitic Obsidian^^ In ecdobr, 
fracture, ami transparency, this substance resembles the Goi&moii 
trachytic obsidian of Lipari, but dilFers from it in mdlUng 
before the blowpipe into a black glass, while the obsidian o# 
Lipari is well known to produce one of a greyish«*whil0 
colour. 

But‘'this is not the only alteration produced on tlicse ernatJo 
blocks of lava, by their re-exposure to the intense action of the 
volcanic furnace. In some cellular specimens, the cavities are 
thickly lined with crystals of specular iron, and of various 
other minerals, hitherto undescribed, if not unknown. Amongst 
these, the most remarkable are delicate capillary crystals, which 
are found by the lens to be hexagonal prisms, hollow within, 
formed by the lateral junction of six long rectangular plates. 
They are cither white, or of a light flesh-red colour, and occupy 
cavities which seem to have been produced by the total or par¬ 
tial disappearance of the larger crystals of lemite. Acicular 
radiated mesotype occurs in the same manner; as well as bril¬ 
liant crystals in rhomboidal dodecahedrons, of a dark-green 
colour. These new crystalline minerals, thus, to all appear¬ 
ance, created out of the elements of a lava composed simply of 
icncitc and augite, during its re-exposure, under peculiar Cif* 
cumstanccs, to the action of volcanic heat, may be expected to 
throw a useful light on the origin of the numerous and proble¬ 
matic minerals occurring in thosi^crratic blocks of crystalUne 
limestone, ^c. of the Monte Somtna, which appear- to 
have undergone a similar process during the activity Of that 
ancient and enormous volcano; and a stronger degree of 
bability is thus added to the opinion, by which these blodu<af 
litnestonfe, with their accompanying mica, aogita, gamely vesw 4 
vian, nepheline, ^c. are supposed to be, not unaltes^ 
fragments of primitive rocks, but portions, periiaps, of the cal* 
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evteoas OTP other strata tvbich once covered the %itcof Veau- 
vial, vlilbasly afifected by repeated and continued exposure 
la ^the^ hx^ttcnee of the mysterious aikd ever-varying pheno¬ 
mena^ which take place in tlie depths of the volcaniO 
laboi^tory; 

-a cdiomieal Kght, the eruption of last October distin¬ 
guished itself from all preceding ones by die excessive abun<^ 
danoe of sulphur deposited by the vapours ^yolved from the 
kiva it produced. The various chemical products of these 
ftlttturole have been collected and analyzed, with great care, by 
Messrs. Monticclli and Covclli, who have been closely occu-* 
fried, since the date of the eruption^ in preparing for the press 
a descriptive work on the subject, which will probably be out 
m a few weeks, and, I have no doubt, will prove extremely 
interesting. If 1 can discover any method of forwarding it to 
England, 1 will despatch it as soon as published. In the 
meoti time, perhaps, these brief remarks may help to gratify the 
curiosity of the readers ol’ this Journal. 

Perhaps, it is worth while to mention, tliat the appearance of 
the actual crater of Vesuvius oft'ers a complete coniirmation of 
the opinion 1 was led to adopt in France, as to the identity of 
tb6 circus ^ upper basin of the Dordogne, in the Mont D^or, 
with the principal crater of that extinct volcano, 

' Were the fires of Vesuvius to be in turn extinguished, and 
its activity cease from this moment, (a circumstance by no 
me^ns impossible^) a few centuries would probably sec the in¬ 
terior of the crater laid open by a valley, tljrough which the 
waters accumulating at its bottom, Avould discharge themselves 
into the sea; and in this event, the resemblance to the upper 
circus of the valley of the rdogne, would be most strikingly 
exact. The lofty and precipitous rocks encircling each basin 
offer the same general characters; ecpjally ragged, shattered, 
and calcined, they are composed alike of conglomerate beds, 
alternating with strata of lava, prismatic or not, and interseoted 
oseasionally by. vertical dikes. From the margin of these 
cliffs,* in either case, the outer danks of the cone shelve down- 
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wards, with a ^tcep aad regular alppe^ to the 
oiountain. . 

Another interesting parallel may also be drawn between tho- 
,^rge accumulations of^¥|rolcaiuc sand (or ashes) and frag¬ 
mentary luva, (commonly called lapillo,) washed down 

the sides of Vesuvius by the rains, Avhich fell with great vio¬ 
lence duiing the late eruption, and those large deposjtSi of 
tufaccona conglomerates, in the volcanic country of France, 
to which I assigned, upon the spot, a similar origin. Nothing 
could be move confirmatory of the justness of that hypothesis, 
or more clearly illustrate the mode of formation of such rocks, 
than the phenomena which took place on all sides of Vesuvius, 
a few days after the great crisis of the eruption in October last. 
The fine impalpable sand thrown out from the crater for many 
days together, had covered the surface of the mountain to the 
depth of from one to five feet; and necessarily impeded what¬ 
ever rain foil upon this space, from draining off, as usual, 

« 

through the porous and loose matters which compose the sides 
of the volcano. lu this state of things, on the 27th October, 
the clouds, which had long gathered in dense masses rouQd 
and above the cone, began to discharge their contents in pro¬ 
digious quanthics ; and, in consequence, torrents of Band, mixed 
with water, appearing like liejnid mud, swept, with terrible 
impetuosity, down the slopes, tearing them up in their passage, 
hurrying along fragments and blocks of lava, of great size, 
(some even from 40 to 50 feel in giith,) and depositing heaps 
of alluvium on the sides and at the foot of the mountain. The 
damage occasioned by these lava d'acr/ua^'* or ** rfi fangof 
as they are called hv* the language of the country, was far 
greater than whut was suffered fioin the lave di fuoioJ^ The 
latter only destroyed a few acrc^of wood and vineyard, but 
by the former a much larger space of cultivated soil was de¬ 
vastated, walls were overthrown, houses and streets filled with 
sand and stones, and some lives even lost, from the suddenneftB 
of their descent. 

There can be no doubt, that a great portion of the tufa 
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under vhich Pompeia and Herculaneum lie buried, wera 
deposited by alluvial torrents of tins nature; and I make up 
«<}UGStk)n,^ but that parallel phenomena, on a larger scale, pvo- 
d^K^ed those massive formations of^fas and breccias, which 
shew themselves in such abundance around and upon the ex- 
^nct colossal volcanoes of central France. 

P.S.*—I open my letter to say, that accounts have Just arrived from Sicily, 
of an earthquake having done great damage iu that island, i^aierino has 
been shaken dreadfully, about thirty lives lost, nnd kouscB injured to an 
extent of loss equal to half u milliou sterling, it is said. Messina and 
Catania have sullered much less. It is diiliciilt to say whether Uus cida- 
mity lias any connexion with the eruption of Vesiuius last year, or with 
the dreadfully siormy w'oather we have had since. It is a very unusual 
phenomenon at Palermo. 

Uffvrenccs to Platf*, 

(A) Lowest lip of the crater immediately above llosco Ire Case, and 
facing Pompeia. In this direction the side of the cone was split open 
during the eruption, and a la^gt^ crevice fornic<l, vvlilch threw up lava, 
scorim, and sand, on live or six points. 

(11) Punla del Palo, the highest peak of tlio actual cone, and fronting the 
North. 


A*rt. II .—On Mineral Veins. By J. Mvo Culloch, 
M.D., F.R.S, Communicated by the Author. 

In a ])ractical view, there is not a subject in the whole range 
of geology of greater iinpovlanec, than that which relates to the 
history of inineral veins; and, accordingly, there are few that 
have been more examined. Nijther is it by practical miners 
alone that this subject bus been investigated ; since theoretical 
geologists have not only compared, and reasoned ou, the facts 
which these persons have brought to but have themselves, 

on,many occasions, undertaken the labour of personal exami¬ 
nation. It is, ucvcrthcless,%ue, that, excepting iu a very few 

* 

particular cases, confined to narrow districts, wliich have been 
the subjects of great experience, no general rules have been 
established, from which any useful practical results have been 
deduced, or which are capable of laying the foundation of a 
rational theory respecting their formation and origin. Wc can 
neither conjecture, d in what districts or iu wliat rocks 
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they afe tc be expected» vrhat couftes they hold, iff hut v&fidihl' 
forms and accidents they may display, nor what subttahces'tliey 
Contain# Where little information can bo procured, mafch w9F 
not be expected. i .'H>- 

- Although mineral veins may exist without necessarily 
mining roctalHc substances 3 yet, ns the general charUctefi^ Of 
these are the same, they do not require to be distfugUfshed 
here, farther than as may relate to the nature of their contents. 
Minerals of many kinds arc also occasionally fooiid in repoSi* 
tories which cannot properly be called veins, and metallic sitb* 
stances are not even limited to these. I'o describe these latter 
cases first, will be to clear the present inquiry of circumstances 
which would otherwise encumber it. 

Many metallic minerals are found scattered among the con*- 
atitoents of the compound rocks, so as almost to form parts of 
their composition. Thus, oxydulous iron is found in granite; 
gneiss, sandstone^ and trap; molybdena in gneiss; and iron 
pyrites in slate, slialc, and licnestoae. They sometimes, also, 
occur independently; neither forming part of the composition 
of rocks, uor included in distinct repositories. In this way, 
pyrites is found in innumcrable'iltuations; copper ia the trap 
rocks i and oxydulous iron in the products of volcanic fire. 
Lastly, some of these are found accumulated in such quantities 
in particular spots, still without forming veins, as to admit of 
being wrought for economical purposes. Cobalt thus occurs 
in sandstone, as docs copper. Iron, in the foi'in of ironstone 
and bog-orc, is known to abound in beds ; the first among the 
coal strata, and the latter in. alluvial soils. Thus, also, tin 
and gold are found auYong alluvial soils ; but, in these casea, 
the origin of the metals is, withc^t difficulty, inferred to be in 
distant veins. It is likewise understood, that manganese od* 
curs in the form of beds; as has also been said to happen with 
respect to mercury, copper, lead, and silver; but it ia neces* 
sary to remember, that veins, holding a course parallel to the 
including strata, have sometimes been mistaken for beds. ^ * 
Such parallel veins are, however, sometimes distinguished 
by the term of Jlat^ while the intersecting ones are called rOhe 
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h^if ft3 no uscAsl informalioti is communicated by the 
s^l^tion>ef provincial and technical termsi they arc here avdtd« 
ed'. Oeology can gain nothing by being further encumbered 
with terms that only produce an unni^Hlssary jargon; and it la - 
the duty of every one to avoid sullying the English tongue* To 
fllvoud in the mystic terms of any science or art, whether in 
Ui^ phraseology of minete or tlie symbols of algebra^ that which 
can.bo expressed in ordinary language, is either the I'Csult of a 
worthless ambition^ or a proof of the superiority of the memory 
to fihe understanding. 


i 


, 0 / 


the Forms, Positioiis, and liclaiions of Mineral Feins* 


Mineral veins, like rock veins, intersect the strata at all 
angles, and are also occasiunally parallel to them, throughout 
more or less of tlicir courses. They imply a discontinuity of 
iho rocks through which they pass, and arc, in fact, composed 
of matter which has entered into the fissuj^s that have been 
formed by the causes which inflaencc tho positions of strata. 
Hence, it is easy to understand how they are accompanied by 
those dislocations of the including strata, the varieties of which 
are numerous; although a fissure does not necessarily imply a 
dislocation. 

As veins may hold any direction with regard to the including 
strata, so they may be placed in any position towards tlie 
horizon. But from a mere comparison of chances, it is plain 
that they must bo far more frequently inclined than vertical; 
whence miners learn to distinguish between tlie upper and 
under sides of a vein. It is observed, that when mineral veins 
occur in considerable numbers in any tract of country, they 
xnmniain a sort of general pa^llelism; as if all the fissures to 
which’thay owe their origin had been formed, at the same time, 
by soma common cause, tit had been produced by the succes* 
sive repetition of similar actions. This, also, it is remarkable, 
is sometimes the case where more than one set of veins exists, 
and whate- the posteriority of the one is proved by their mva« 
tiaMy hiterscctlTig the other. This fact is remarkable in Corn- 
wall* where the more ancient veins are directed, in a general 
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sense, from sast to west, and the more recent-^om neetitdio 
south. , . . 

Their longitudinal extent must evidently be- limited, but' itdf 
often coilsiderabie. Th^ have been traced for two, afnd:t8Cea 
three, miles, in Cornwall; and it is said that one vein, in Soi^ 
AmericU, has bccu ascertained to extend for 80 miles. -ti, 

It is easy to see, however, that in a case of this nature} the 
union of some tendency to system, with a little inac^racy* may 
easily confound many veins together. Observations 
such a spirit* of extravagant generalization, must necessarily 
excite distrust, when we advert to the comparative length and 
breadth of such a supposed continuous fissure, and to all the 
circumstances under which these must have been formed* 

The breadth of veins is extremely uncertain, varying ^fr6ta 
less than an inch to many yards. The question of their depth 
is more interesting, as it is believed by some to be indefinite: 
it is at least said^^tliat their depths have never been reached by 
piners. If that were even true, it would not prove the truth of 
an opinion so improbable, when we consider the circumstances 
under which fissures must have been formed. When the sepa¬ 
rated or dislocated strata preserve an accurate parallelism, the 
same relative disposition must exist between the opposite skies 
of the vein ; and wc may thus, if wc please, imagine it inters- 
nable. But if the includmg strata have lost their paralidistn 
after separation, it is evident that, under one modification-idf 
this, they may, or rather must, come into contact in isoxne pa^t 
of tlie series, and that the vein will therefore disappear.’ This 
reasoning only-takes a simple view of the consequences rcsuitT 
ing front the appearances; but if the hypothesis of some geolti* 
gists should be admitted, which ^upposes that the material^ 
veins were ejected from the depths of the earth, then indhed 
they may be indefinite in their downward progress. But 
pure speculation. * • 

The ebsolute antiqxuty of veins, in any situation, ds a 
respecting which no conjectures can be formed ; but thdfa tlii 
two modes of judging of their ages, within certain Ihniffir. 
evident, in the first place, that they are all postbriot 
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diltotien of tbe strata, as they always imply fracture of thes^»' 
If, again, it shall be proved that any veins are found in iho 
primary strata^ which do not also exist in the secondary, it 
wtil^'foHoW that they are of a more el% origin than the depo*' 
iAtk»r of the latter. It may be imagined, for example, that the 
veins of Cornwall am of a prior date to the formation of the 
English secondary rocks, because they do not occur in the 
seoandary districUlt Yet there is no proof of this; unless it 
oould be shewn that secondary strata existed unbroken abovo 
these veins, or until tin or copper voins shall be found in the 
primary rocks, after removing the secondary, in the districts in 
which these exist. 

That there are veins of different ages, is, however, rendered 
certain where two exist, and where, as often happens, the one 
intersects the other. This circumstance is not uncommon on 
aur extensive scale. In Cornwall, a large proportion, probably 
all, of the easterly veins, are intersected by the northerly; and 
it is remarked, that the former are metalliferous, and the latter 
wanting in metals. 

These intersections are attended by circumstances as inte¬ 
resting to geology, as they are important in the art of mining; 
in which they are often the source of much labour and expense, 
and even of ruini As the first class of veins arc frequently at¬ 
tended by dislocations of the strata, the same accidents attend 
the second; and, in tlie latest motions of the including rocks, 
it evidently follows that the first order of veins is included. 
Thus, in technical language, the effect of a second vein is to 
produce a shift in the first, often attended by circumstanced, in 
the state and nature of its contents, which will be examined 
hereafter. 

The extent of such dislocations in veins is variable: as may 
easily be-understood from the remarks formerly made on the 
motions of the disrupted strata, in which they, necessarily, 
pMtddce. Their direction is an object of the highest interest to 
the miner; as it is only by being able to form some previous 
jadgme&t respecting it, that he is taught where to seek for the 
kimuptj&d continuation of that which he has lost. Experience^ 
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in different countries, often forms a toierabte, thotf|h itOt an 
iufkllible, guide for these; |s must be very evident ftditt' cc^* 
sideringj^ the irregular dispta^mento of strata: but suidv-rdl^ 
are etHl taws capable of bding extended to other countries,’ br-^ 

' '' **4 

remote places. To determine whether'the motion‘of one part 
of aik iit^ined vein is to be termed an elevation or a depression, 
it is necessary to take the point of departure frOm the smfhciC, 
as in the ease of dislocated strata. Whea.,a veildcal vria is 
shifted, it is eyident that the adjacent rocks must all haVO bCeO 
moved .by the same quantity in a horizontal directions an event, 
as formerly remarked, not favourable to the theory which sup¬ 
poses the fractures of strata to be the effect of subsidence, ' 

f 

Tho last dvcutiistanoe which relates to the forms of vc^ns, 
is their ranimeation. They arc occasionally separated,' and 
again reunited; certain technical terms being, in mining coun- 
trieSi applied to the intermediate masd. In other cases, they 
send out slender ramifications; atid sometimes they are found 
to ramify, at once,* Into many small branches* 

I have thought fit to separate from that which is matter of 
justifiable inference respecting the ages of veins, what can tmly 
bo considered as an hypothesis^ and which is, further, neither 
an intelligible nor an useful oiiea Jt has been said, that.there 
are epochas to be traced iu metallic veins, or that the metals 
are of difihrent ages. Thus, for example, it is said that tin is 
among the oldest metals, because it is found in granite^ and 
Aat le^ is among the newest, because it occurs in the Se« 
Oondary limestone. I need not enumorate all the particulars 
contained in assertions so unfounded; while a few simple facta 

sure sufficient to annihilate the whole system. 

/ 

Cobalt occurs in granite, in many of the primary schists, imd 
ip the secondary sandstones. Copper has been found through- 
out the whole system, from granite up to trap inolusive. licad 
it found alike in the primary and secondary ttrath, tmd troii iii 
usiv^^ I need not uatend a list of mtceptiooA that OTtf* 
wh(dm' tho rule. If, again, the nature, or imagihed age, of foo 
rock whfoh is traversed by a vein, Is to bs made the critttrxm bf 
ttaa ege of the Ifttfor, ox o.* the included mmetadsi ft igitti 
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tliat.a vein must traverse every rock that was in 
ejfistftwce at the time of its formation. The vein that interScSBts 
t^<f 5 ,®iapite».i|ntersecU the superiactimb,ent strata also; ,and.Un» 
or .\piul,,as it may happen, will occur in every^part of it, 
Jt. may have required uncounted centuries to form all the strata) 
h^t. the vein is« comparatively, the work of a momenti .> It is a 
aepft;;atc. queaUpn, to what extent the adjacent including.strata 
>«Q4‘/y of their veins; and it is one that wiU be 

CJtitinined hereafter. 

Lastly, to attempt to classify metallic veins according to tho 
nftttirc of their contents, is to make arrangements vrorthy only 
of the cabinet mineralogist; systems which philosophy dis* 
claims. If there were an hundred, for example^ instead often 
pt sixteen Icad-glance forniaiicm, wc must be Imnlent to re* 
main ignorant of the ages of all that we cannot prove by tho 
incontrovertible marks already indicated. 

There is wot one circumstance, in the history of veins, whether 
we regard their forms, positions, seats, origins, or the nature 
and disposition of the minerals which they contain, which can 
entitle ns to conclude that they possess a resemblance or ana¬ 
logy throughout the world; that they arc of definite and de¬ 
finable ages; or that they are, in any sense of the word, gene¬ 
ral or universal. Yet this doctrine is supported by geologists, 

* •» 

who .imagine that the mines of New Spain are similat to 
of Iluogary and Saxony. That Patrin^ who had imagined the 
earth organized and endowed with a vital principle, should pro¬ 
tract ^ zono of copper, sijiver, and lead, from England through 
Europe, Asia, and America, may be exensed*-’ But it is an 
abuse of the term generalization, tOi, extend it aUkQ to the 
visions of theorists and the inductions of philosophers. 

Of the Seats and of the Contents of Mineral Veins, 

^ i 

The.nature of tho rocks in which mineral veins are founds is 

a 

i.a.qyery respect an interesting object of inquiry; but it is neces¬ 
sarily very limited, and, what is worse, cannot Ije converted .to 
any pseful purposes. They may be said rather to belong to 
CQUAtrics (bab.ta rocks; sincej in one, that substance may be 



19(S Dr Mao Culloch on Mineral Feins. 

highly productive pf veins and metals, whicli, in' enothet, is 
deficient and barren. That t,^ey are most abundant in the pri> 
mary ot^hi^ient rocks, is, however, certain. They are also 
more cotatopn in the stlbtlficd substances, namely, in gneiss, 
mickceous ^chist, and argillaceous schist, tliau in gyanitc, o{ itt 
the old^ porphyriGS. In the secondary or recent strata, they 
odcar chiefly in the lowest, as in that which has been called in 
England thg mountain limestone, and arc scarcely fohnd in the 
upper strata, pr aj^ovc coaL In the same manner, they are 
rare ^e later trap rocks: but, if Hacquet's observations are 
correct, they occur at Nagyag, either in these, or, as he thinks, 
in anciedt volcanic rocks. 

In the prinwy rocks, tliey are sometimes found at the June* 
lions of gratnro with* the strata, as happens in Cornwall and at 
Strontian. But it is fruitless to attempt to derive auy prac¬ 
tical advant^es from thiug yet known on this subject; 
unless as the experietfee acquired in particular districts may be 
a guide for these. Tlie limitation of.ttn to Cornwall and a few 
other spots, and its exclusion from countries formed of the 
same materials,—the barrenness of gneiss in ScoUand, com¬ 
pared with its feitility in Saxony, may be added tO a thousand 
other msfaQces, to prove that we«nust bq content to possess 
mines wKei^evcr they arc found, without wasting our hopes and 
411 zneazi^^ vain endcavODib after them» where we have no 
evidence of tlifeir existencoe That much false philosophy should 
h43^ becii'adopted on the subject of minesy is a natural conse¬ 
quence < 9 ^ thi^t perversion of judgment which so often attends 
the pursuit of %^Uh, ond^f that subversion of the reasoning 
powei^ Mrhlch^ls produced by examples of its sudden acqui* 
sition* 

- llhh contents of mineral veina are various; and although the 
mefa|fi(:^bstaneks form the most valuable part of them, they 
beat'#-verj|[' small propoi^h to. the rest. No general rules re- 
speoti^lllSi^ cemtents b% i|^ve&, as li^ey vo^ in almost 
every c'Odttfiryi in ev^ vein, and, often, in every part of a vein. 
Xt,is coiijni^,*‘1kowever, ^ Iftak that the sides next to the in- 
cliuc^h{t roas of -ear Ay matters of v^ry 



Dr. Mftc Cu Iloch on Min^al 7Arts, > 


191 


aspetct. In some cases, this substance is clay; io^others, quartz 
is fbund; and, not unfrequently, K consists of a conglomerate 
Ibnned out of fragments, of the bounding rocks, hy Va¬ 

rious'crystaUine and earthy substmees. It is cqmmon, in these 
cases, to fined that the iiicludings rock is baorc or le&s^ Recom¬ 
posed and altered, at its jimction with the veii}% It has also 
been observed, that large' detached fragments of the neighbour¬ 
ing rock are sometimes included widiin tbe body the vein. 
In some cases, this occurrence presents an interesting varia¬ 
tion ; as, when a vein traversing schist and granite together, is 
found to contain fragments of the former within the space 
bounded by the latter, and the reverse. This fact serves to 
prove the eiAcnt of the revolutions, of a mech^cal nature, 
which must have taken place in tlie vein; either at the time, or 
after the period, of its formation. ^ 

It is unnecessary to enumerate all the earthy minerals which 
have been found in veins ; but the most common arc quartz 
calcareous spar, barytes, and fluor- ITiose, like the metallic 
substances, arc found in difibreiit parts of the vein, and arc 
crystallized in different forms, wherever cavities are present. 
The metallic minerals arc foun^d vaiiously disposed; sometimes 
lining similar cavities in their crystalline forms; at others, col¬ 
lected Into lumps, or deposits, in different parts of the vein; ' 
and at others, again, more genarally diffused among the gene¬ 
ral mass of materials. In some instances, only one metal is 
found iu a vein, in others, two or more; and these are some¬ 
times distinctly separated, at others intimately mized, so as to 
be a source much trouble to the miner. It is occa^onally 
found that the minerals, whether metallic or ehrthy, are ar¬ 
ranged in layers parallel to the sides of tlie vein; and, in some 
of these instances, tliere is, further, a. perfect correspobidence 
on the opposite aides. Such, also, is the <^apricious disposition 
of the metals, that they sometimef disaj^ear altpgether,, after 
having abounded through a large spaSi^; so that it becomes 
necessary to abandon a mine that haR once proved very pro>» 
fitable. It Is owing to these perpetual variadons in the con* 
tents of miner^ veins, that the characters of particular mines 
VoL. XV. O 
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are subject to such important alterations, and that cliancc, in 
the ordinary acceptation of Uie term, baffles all the calculations 
of the proj^rictor. Yet rules are still to be found in every min¬ 
ing country. These, too, are, unquestionably, of occasional 
value in practice; but they are always local, and if they may 
sometimes serve valuable purposes in practice, they offer no 
facts on which a philosophical geologist can possibly reason. 

The intersections of veins are sometimes observed to produce 
variations in the nature and disposition of their metallic con¬ 
tents ; but these, like most other rules, are of a local nature. 
It is also said that masses of ore are found at the intersections 
of more recent veins, and that intersecting veins of dilFerent 
periods, necessarily dilicr in the nature of the metals which 
they aiford. It is asserted, hirther, that in Cornwall, if two 
metalliferous veins cross from opposite sides of the line per¬ 
pendicular to their intei^section, tliey become less productive at 
and after the junction; but that, if they cross from the same 
side of it, the reverse effect takes place.'* It is further there 
remarked, that, “ after the intersection of a more recent vein, 
the metallic produce of the ancient vein disappears,” If any 
remarks of this nature have a value, it is not very intelligible. 
The same pi'oposition is both true and false at the same time; 
since it is evident, that where the miner may have chanced to 
work ill an opposite direction, the very reverse ed'ect must take 
place. ,Like too many other conclusions of a similar nature, 
tbeir chief value consists in warning us not to rely on observa¬ 
tions made at hazard, and guided by no principles. 

« ! 

There is one circumstance, however, respecting the variation 
of the contents of metalliferous veins, whicli is of importance 
towards a rational theory of tljcm; if, indeed, it should prove 
to be really founded on facts sufficiently extensive. 

It is said to be a general remark, that, in all countries where 
veins traverse strata of different natures, their metallic contents 
vary with some relation to these; and that, iu the same vein, 
the vicinity of some strata renders the vein more productive 
than that of others. But the ficts adduced to prove the truth 
of ibis observation are neither very numerous nor very definite: 
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it .revooiil^ tp be bcbu, by a farther extension of ratipnal 
nnbiassec) investigations, whether th<^y not swallowed up by 
a i|ias8 of &;(ceptions« It is said, for es^aniplc, that a vein 
near Callington in Cornwall, passing through schist and gra« 
nite, the copper which it contains is found in the former, and 
the tin in the latter, part- It is further said, that in Cornwall, 
similar veins are poor in the schist, and rich in the granite* 
It is also assorted, that veins arc most productive at the Junc¬ 
tion of tho schist and granite, not only in Cornwa}i> but in 
Silesia and elsewhere. There is not one example of this nature, 
to which there are not exceptions many times exceeding theip, 
for which the reports of the same observers may be consulted. 
It would be endless to quote instances; as it wou).d be fruitless 
here to record all the observations that Itavc been made on 
these subjects; since the conclusion woirid be, to draw, as might 
equally l>e done williout them, no conclusions. Whether, on 
the subject of the influence which strata have over tlio contents 
of veins, any exception ought to be made in I'avourof JJerby- 
shire, wliere this is said to occur, it seems fruitless to ask ; 
until miuei's shall fairly enter on the held of accurate observa¬ 
tion, or geologists, discarding their prejudices, shall seriously 
turn their attcullon to a branch of the science which is, iriost 
particularly, its opprobriuni. 

Of the Theory of Mintral Veins, 

On such a foundation, it has been attempted to build theories 
of mineral veins; and, as is usual in similar cases, the opposing 
opinions have been maintained with a vehemence proportioned 
to the want of evidence on both sides. It is necessary to state 
these two hypotheses, before inquiring into the circumstances 
by which either of them may be coiiiUenanccd or opposed; 
and It is scarcely necessary to say, that the only important 
question at issue, concerns the maimer in which the cofttents of 
the veins were formed and introduced ; as the fissures in which 
these are contained have formerly come under review. 

It is said^ on one hand, that all the materials of veins have 
been .deposited from the same universal solution whence the 

O 2 
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rocks were, on the same hypothesis, formed. But there Sffe 
two modifications, at least of this aqueous theory. WWle the 
rocks were In the act of being precipitated from the universal 
solvent, the veins were undergoing the same process; and 
hence they are esteemed to be of different ages, correspondKig 
to those of the strata or rocks in which they.lie. How such 
an operation could be effected is not explained ; and it U fruit-^ 
less no inquire, where, in lieu of ideas, we have only unmeaning 
words. Time may be better employed than in labouring to ac¬ 
count for what is impossible. In the other modification, tho 
fissures were formed in the rocks yet soft or yielding, by drying 
and contraction; and the metallic or other minerals, remaining 
in the solution after the precipitation of the rocky materials, 
were then precipitated in these fissures. 

On the other hand, if is maintained, that the same power of 
subterranean expansion which produced the fracture and dislo¬ 
cation of the strata, introduced the materials into the veins, and 
that they have crystallized from a state of fusion, not of solu¬ 
tion in water. Neither of these theories will require a very long 
examination ; but the arguments that relate to both are, in 
spme cases, involved together. 

With respect to the aqueous hypothesis, it involves tlie same 
fundamental objection made to the precipitation of rocks from 
solution in water: it is at variance with the laws of chemistry. 
That objection would still be a fatal one, though the hypotliesis 
should be limited to the filling of veins alone, though it Were 
conceded that the rocks had been produced in some other .man¬ 
ner, and though the production of veins was admitted to be 
posterior to the consolidation of the strata in whlph they He. 
Bven if the power of this imaginary universal solvent were 
granted, the difficulties are still insuperable ; unless it. could be 
proved why the metallic or other minerals of veins were not de¬ 
posited every where alike; why, like those which form rocks, 
they were not deposited in strata ; and why they were^not onjy 
directed exclusively to fissures, and to a few of these in distant 
and select places, but limited even to partial spots in. thuiSatue 
vein. 
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Tliese are the leading objections to the general hypothesis,' 
and they are unanswerable. The few real arguments from facts 
which have been adduced in support or it, are of small value, 
and will require very little discussion. 

If it be conceded, as is the fact, that many of the substances 
found in veins are the produce of watery solution, there are 
many others which, as far as we yet know, cannot be produced 
in this manner. Not to enumerate all these, it is sufficient to 
notice in general, the greater number of the metallic minerals. 
It has been argued, that the minerals of veins are deposited in 
layers parallel to their sides, precisely as ought to have hap¬ 
pened on this hypothesis. To this it is easily answered, that 
♦he fact is not so, except occasionally; as they are frequently 
congregated in irregular lumps, or dispersed among the other 
materials, or wanting for considerable spaces, or found lining 
the insides of cavities. Neither of these occurrences ought to 
be found, according to the hypothesis ; and, more particularly, 
there cotild be no cavities on such a system of deposition from 
above. In such a case, also, the layers of minerals ought rather 
to be parallel to the horizon than to the walls of the vein. The 
argument derived from, the presence of rounded materials in 
veins is worthless, because the fact itself is extremely rare. It 
is an exception instead of a rule, and may be admitted without 
involving the whole hypothesis. 

With respect now to the other theory, v/liich presumes that 
the Contents of mineral veins have been injected from below, as 
those of granite and trap veins have been, the difliculties are 
assuredly not less, if they are not even greater. The arguments 
for it rest partly on this very analogy; partly on real or imagi¬ 
nary chemical facts relating to the production of minerals by 
fusion ; partly on some mechanical appearances; and partly on 
the principle of dilemma. If it be^really a case of dilemma, the 
one horU' appears as fatal as the other, and there can be no 
theory of mineral veins. 

'The argument from the analogy of trap and granite veins is 
exactly one of tlidse superficial resemblances, consisting in 
words rather than things, which it is painful to And in the w^rit- 
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ings 6f srtcli pliilosophcrs as tliosp by whorti it has been offered. 
It serves to shew how weak the best of ns are, when we siifffilr 
out prejudices or our wishes to interfere with dur powers of 
reasoning. It may be conceded, that the fissures h^e beett 
produced by the same subterranean changes which have dis¬ 
placed the strata; yet this admission does not involve a Coh‘- 
eCssion to the rest of the hypothesis. It does not necessarily 
follow, that the mineral contents of these veins have been In¬ 
jected from beneath in a state of fusion, although the power of 
heat may have been the cause of the fissures thetrtsclvcs. The 
presence of fragments of the including rocks in the veins, which 
has also been used as an argument for this theory, is a fact of 
just the same value: it proves the forcible displacement and 
fracture of the strata, but notliing more. 

As to the chemical arguments derived from tlie insolubility 
of many of the contents of mineral veins in water, and their 
production from fusion, it is easy to shew that many of them 
certainly are produced from solution; that many others may 
have been generated in this way without a breach of chemical 
laws ; and that some of them could not have beeh consolidated 
from fusion. I shall reserve these particulars for a general view 
at the end of this paper, when the several minerals producible 
in either mode will be enumerated. 

In the mean lime, it is impossible to conceive how, if the 
contents of these veins had been injcclcd in a state of fusion, 
the fragments so often found in them should have escaped this 
process. I will not here say, as has also been objected, that 
clay could not have been found in mineral veins on this prin¬ 
ciple ; because it is easy to understand how the infiltration of 
water should have decomposed portions of the veins, in the 
fii»me manner as locks are converted into clay, though deeply 
•ituated beneath the surface/ 

Whatever objections may be. made against the aqueous hy¬ 
pothesis, from the peculiar dispositions of the minerals in the 
veins, are at least equally valid against the igneous one. It js 
impossible to comprehend how these could have been produced 
from a state of igneous fluidity, any more than from a state of 



Df. Mac Cullocb on Mineral Veins^ 


197 


^tolution. It has also been said by the supporters of this hypo* 
thesis* that the absence of the solvent water from the veins is 
a proof that their contents were not deposited from water. It 
assure<^^ does not prove that; while, as it respects the igneous 
theory, it is merely an argument from dilemma, that proves 
nothing in its favour, if it be not truly a case of dilemma. In 
having recourse to tins species of reasoning, the first step is to 
establish the necessity of the alternative. 

Another imaginary chemical argument has been derived from 
the mutual impressions of co-cxistent crystals in the veins. This 
is a view founded on the nature of granite, and other rocks 
crystallized from fusion ; but it is an analogy which lias been 
abused, no less in this ease, than in Uiat which rclatcjs to the 
nodules of the amygdaloids. The mutual impression of tjuarlz, 
or of chalcedony, and calcareous spar, dues occur in these, 
from successive infiltration and crystalli/al.ioii; and, according 
to the order in which these suhslunccs are deposited, cither 
may impress the other, as I have fully shewn in my work on 
the Western Isles. It is perfectly consistent with, this to ima¬ 
gine, that any number of minerals admitted, at distinct inter* 
vals, into cavities, should present the same appearances; and 
that, in modes much more complicated than could happen from 
any simultaneous crystallization from an uniform fluid of fusion. 
But, in truth, though tlie inconceivable chemical agencies re¬ 
quired to separate all the minerals that are found in a com¬ 
pound rock, have been made almost a subject of ridicule against 
the supporters of aqueous tlieorics of rocks, it would be diffi¬ 
cult to imagine any process more difficult than that which 
should crysUiUize all the variety of earthy and metallic minerals 
that are sometimes found logethor in veins, from an uniform 
fluid of fusion. Chemists who will bestow a moment's con¬ 
sideration on this subject, will see without dilficulty what it is 
unnecessary to detail here. 

Some farther arguments, as much mechanical as chemical, 
have also been adduced in favour of the igneous hypothesis. 
It has been said, as an argument from dilemma, tliat, on the 
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aqucauj theory, no close veins or deposits of minerals, uur^ 
rounded on all sides by rock^ could exist. But it is obvious 
that these are equally impossible, on the other view of a cause. 
Where there is no access for a watery solution, thera^is none 
for an igneous fluid. To make use here, as has done, 
of a theory of Igneous secretion, such as been applied to the 
nodules of trap, is to adopt a scheme which is perfectly gratui** 
tous, and to reject one the existence of which is proved. If 
mineral veins have, in any case, been filled by a sj^cretion from 
the including rocks, there can 1)0 no choice between a process 
which is actually proved to exist in nature, and one which, not 
only has not been observed, but wliicli is supported by no che- 

* mical analogy. 

It has also been said, that the solidity or fulness of mineral 
veins could only have happened from igneous injection ; as the 
abstraction of the water after deposition, must have left cavities 
or vacuities of some kind. With no small want of reflection, 
it has also been said that cavities could only have been formed 
in them on the igneous hypothesis, from the disengagement of 
elastic fluids. These, it is plain, arc conflicting statements; 
as, without a charge of captiousness, may be fairly urged. 
The fact, such as it is, is quite as explicable on the one hypo¬ 
thesis as on the other, and is alike worthless to both. The 
want of marks of gradual vxnd regulai deposition, is a negative 
argument, which, if it proves one hypothesis to be wrong, does 

% 

not render the other right; and, with respect to the existence 
of fragments already mentioned, the state of these is assuredly 
calculated to prove any thing but that they have been sup* 
ported and involved by an ignited fluid.' 

Such arc the objections to an hypothesis, which, however 
it might be deemed n necessary part of the general theory to 
which it belongs ; and, however we may respect the talents of 
its author and supporter, cannot command a moment's atten¬ 
tion, unless it shall hereafter be must materially modified by 
new views and new discoveries. Thus modified, it must indeed 
disappear; but its downfal docs not involve that of the theory 
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which considers granite and trap of igneous origin, and which 
maintains that the strata have been elevated by forces directed 
from below. 

' The pleasures of doubting have no charms to induce me to 
give tUM discussion so conspicuous a place as it here occupies. 
But facts are required by the reader: and, it is the duty of the 
author to see that they are not so managed by theorists as to 
mislead him; to place them so in array that he may form 
the conclusions which they seem to justify; even though these 
should leave the subject as they found it. ^'he strength of 
assertion which has been brought into this question on opposite 
sides, leaves no choice in this case ; and, if the discussion shall 
be said to prove nolhiug, it must be recollected that, to prove 
liie existence of falsehood, is, in these cases, the first stej) 
towards truth. 

O/* the JMenetrils which arc respectively produced from Solutiofij 

a7id from the Actiou nf Fire. 

It remains now, as was ]>romised, to examine by our che¬ 
mical and mineralogical experience, how fur any of the sub¬ 
stances tound in mineral veins are the produce of crystalliza¬ 
tion from watery solutions, and in what cases they arc crys¬ 
tallized from a state of igneous fluicUtv, or from sublimation. 

#r» ^ » 

It is not intended to enter at large into this subject, because 
our information is still incomplete. A general view alone will 
be sufficient for the present purpose. The facts themselves, 
aS' they regard the two theories which have been examined, arc 
singularly conflicting; although as far as they offer arguments 
for cither, the balance is palpably in favour of an aqueous one. 
It is evident that these are the facts on wliich any future 
hypothesis must chiefly rest; whatever further considerations 
may be required for explaining the various circumstances of 
other natures which attend mineral veins. 

In inquiring first respecting the earthy minerals, and in trying 
to determine the number of those whicli may be produced 
from watery solution, we are compelled to have recourse almost 
entirely to the chemistry of nature; as the limited solubility of 



200 


Dr. Mac Culloch on Mineral Veint, 


the earths prevents us from deriving much information from out 
own circumscribed and cramped experimentSp For the sahe 
of brevity, I have thought it expedient to throw them into the 
form of a list; and, to save repetitious of the proofs^ which 
their aqueous origin rests, those may be here given Iff a pre¬ 
liminary form. 

The formation of quartz, chalcedony, and calcareous spar, 
may almost be witnessed ; and that of the latter in particular 
is so rapid, that it can be seen in calcareous caverns nearly 
as well as the crystallization of ordinary salts. This substance 
is generated both by infiltration, and in solutions of catbonat 
/ of lime. Chalcedony is produced in the former way, and 
quartz in both. In the work to which I have already referred, 
it was also shown that those veins which consist of quartz or 
carbonat of lime, are generated in this manner. 

In the remarks on the araverdaloidal structure, to be found in 
the same place, I have proved that the theory of infiltration 
explains the imbedded nodules of the rocks of^tliis character, 
and that these have been produced in this manner. Thus 
there is established a considerable list of minerals formed by 
means of aqueous solution. That which takes place in this 
case may equally happen in a mineral vein. 

Although wc have not yet proved that all the other earthy 
saline minerals, as they are sometimes called, such as gypsum, 
barytes, 4*c., are produced from watery solution, chemistry and 
analogy both render it very probable; and these may there¬ 
fore be added to the aqueous list with little hazard of error; 
certainly with much less than they could be referred to an 
igneous origin. Lastly, wc may pretty safely also refer to the 
same division, those which arc found associated or imbedded 
in quartz, as dislhenc is. 

The list, constructed from these various kinds of evidence, 
wdll therefore contain the following minerals, and possibly 
many more; and, it is here divided under these several heads 
of more or less unexceptionable proof. I do not add those 
which arc imbedded in primary limestone, because it is pos¬ 
sible, or more than possible, that some of these have undergone 
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t!i 0 pi^cctis of fusion ; in tvhlch case their imbedded minerals 
must bii referred, as those of granite are, to an igneous origift. 


.'•t 

«.} • 


Saline Mineuals. 


i^rbonat ofdime. 
riuat of lime. 
Gypsum. 
Brownspur. 
Arragonite. 


Curbonat of barytes. 
Siilphat of barytes. 
Oatbonut of sUouUan* 
Sulpliat of strontian. 
Boracite. 


Wavellitc. 

With respect to some of Uiese, it yvill be perceived that 
the proofs are complete, as they are found in the^ following 
division: 


Minerals of the Amyodaloids. 


Quartz; including aniethyst. 
Chalcedony, in all its varieties. 
Opal. 

Sulphat of barytes. 

Fluor spar. 

Olivin, * 

Epklotc. 

Mica, 

Chlorite. 

Steatite. 

Lithoniurge. 

Chlorophmito. 

Conilitc. 

Brown spar. 

To which may be added, as 


Mtisotype. 

Nadelstcin. 

Leucitc, 

Wulphat of slroutian. 

Prehnitc. 

Laurnoiiitc. 

Iclithy ophthalmitc. 

1 [armotoiiio. 

Analcimc. 

Stilbitc. 

Chubasite. 

Arragonitc. 

found sometimes in aqueous 


quartz, 

Disthenc, 

Epidote. 


Trcinolito- 

'i'ourinuliu, 

Actinolitc. 


And as found iu calcareous spar. 


Emerald. 


I have here limited the list of aqueous minerals strictly to 
those which are supported by the proofs above-mentioned; 
but, if those also had been cmiinerated which are found asaor 
dated togctlicr in cavities of veins, where one or more of the 
number consists of minerals decidedly aqueous, it might have 
been considerably extended. The miuerulogical reader who is 
thus furnished with the principles on which this catalogue has 
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been constructed, may easily pursue further what it ia here 
unnecessary to detail more minutely. 

In examining now the metallic minerals^ so as to determine' 
which of them may have been formed from aqueous .^ntions, 
we may first have recourse, partly to direct experimelPtlk in out 
laboratories, and partly to analo<ries drawn from these. The 
ready means which chemistry affords for producing many of 
these substances, render these artificial proofs, if they itiay^e 
so called, much more complete than in the case of the earthy 
minerals. 

The other kind of proof which may be considered natural is,i 
as in the fonnev case, drawn from their association with thos6 
earthy minerals which arc already proved to be of aqueous 
origin. That association is in some cases very accurate, because 
the metallic is imbedded iu the earthy mineral; and thus the 
proof from nature is complete. It is twofold, however ; the 
metallic mineral being either crystallized within an earthy 
crystallized one, as mtilc is in quartz, or else deposed in strata 
of aqueous origin, such as shale and secondary limestone, that 
have not undergone the action of fire. 

The natural proofs arc not quite incontrovertible, when the 
metallic minerals arc merely associated in the cavities of veins 
with those earthy ones which arc of aqueoxis origin. Yet they 
are, perhaps, sufliciently strong; particularly when it is seen 
that many of these are, in reality, substances which, in other 
cases, carry much more decided proofs with them, either from 
other natural associations, or from chemical experiments and 
analogies. As the present remarks are not offered as iholuding 
a series of positive facts on which a theory is to be erected, but 
merely as hints towards one, or as indicating the rokd that" 
ought to bo followed in attempting to explain the= oHgm' of 
mineral veins, any inaccuracies or doubtful pavtioulni^ can'll 
of Tto moment. The observations will answer* afll that' ts 
intended, if they turn the attention of mineralogists to a 
which ought to have been examined by those who hiave pro^ 
posed or adopted theories of this nature; and 'who',djAFtlil§ 
case, seem to have proceeded by inverting the rules of phi* 
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losophy. It will* hereafter be seen that some minerals^ both 
earthy and metallic, have a double origin, or are formed both 
from fusion and solution ; so that perhaps in some of the 
casas enumerated, some of these, such for example as 
those are concluded to be aqueous from their association 

with carbonat of lime, may possibly be exclusively of igneous 
origin. 

In examining the chemical evidence, it will be convenient to 
class tlie metallic minerals according to their leading relations 
of this nature, as it is not proposed to investigate every com¬ 
plicated species or variety which mineralogists have described. 
The following classificatiou will answer the present purpose: 

Metals ; including the alloys. 

Oxydes ; whether simple or complicated. 

Salts; comprising carbonats, sulphats, muriats, phosphats, 
arseniats, molybdats, tungstats, chromats and silicais ; or 
combinations of more than one of these. 

Sulphurets ; pimple or complicated. 

Phosphurets. 

We do not yet know how many metals can be separated 
from their solutions in a metallic state ; but gold, silver, copper, 
and lead, can be procured in this manner with great facility. 
These may, therefore, be metals of an aqueous origin. Pos¬ 
sibly this happen to many others, from dcoxydating pro¬ 
cesses in nature which we either have not examined, or which 
may be unattainable in our experiments. 

All the metallic oxydes which involve a large number of 
these minerals, can be procured in the same manner ; at least 

I 

in a powdery state. If artificial chemistry has not yet con¬ 
trived to obtain these in a crystallized form, it must be recol¬ 
lected that wc cannot, like Nature, command the elements of 
time. Yet, perhaps, the case of oxydulous iron, which may be 
procured from the muriat by dissipating the acid, may be 
esteemed an instance in point; although the application of 
heat is necessary for this purpose. The oxyde appears here to 
crystallize at the moment of its separation from the acid, 
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trithout the necessity of a dry or subliming,heat, although it 
is not easy to ascertain ihc exact nature of this process. 

If cheaiistry has not yet formed every complicated salt that 
is found in the list of metallic saline miueralfe, it pro- 

t p *• 

duced so many that we may, with haK^rd of eriw, con* 

sider the aqueous proces.^ as fully competent to the production 
of the whole. I’hat nature can exlnbit some of them in a 
crystallized form, such as the pliospliat of iron, for example, 
when we cap only obtain them in our laboratories in a powdery 
one, must be referred to the cause just noticed; namely, the 
rapidity of our operations and tlur slowness of her's. As to 
the silicats, our acquaintance with lln^ real nature of this 
combination, or the exact mode in wiiich silica acta the part 
of an acid, is as yet so recent and imperfect, that no opinion 
can at present be ^ivoa rospi-ctin^ them. 

The igneou.s theory of metallic veins was supposed to be 
supported by an incontrovertible av^nment derived from the 
sulpliurct of iron, whicli, it wa.s assoitcd, could not po.ssibly ho 
formed from aqueous solutiou ; and the same rule was in con¬ 
sequence extended to all the other sulphurots. We shall 
shortly see that nature does produce it from aqueous solutions 
abundantly. In the laboratory it can bo procured, merely by 
allowing the scrum of blood to stand for sonic time ; and, it is 
also obtained from the decomposition of sulpliat of iron by 
animal matters. There is little doubt lliat other metallic sul- 
pharcts may be formed in the same manner ; and, it is a subject 
that requires to be further investigated by those who may 
have leisure for this purpose. These combinations can also 
be procured in the arjucous method, ^ means of^sulphurcttod 
hydrogen; a very probable agent in nature.^ In these latter 
cases the sulphurets are only obtained in a powdery form ; but 
in the former the iron pyrites is crystaliizcd. 

Respecting the phosphureJs, our direct experience is nc-vt to 
nothipgi but it must be remarked at the same time, that this 
is at least a rare if not a doubtful modificafion of the metallic 
l^erais. But the methods of decomposing the sulphuric mwJ 
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the phosphoric acids are so like, and all Uic points of analogy 
between sulphur and phosphorus are so strong, that it is safe tQ 
infer that phosphurcts might be procured in the moist way as 
well as .$ul ph urets. 

In examinkig the evidence which nature affords front 
the intimate association that exists between certain metallic 
minerals and those earthy ones which are ascertained to be of 
aqueous origin, it may be remarked that the chief of these 
latter arc calcareous spar and quart/. Barytes ^ud fluor are 
less conspicuous in this respect;. The union yith calcareous 
spar is rather more frequent than^^at with quartz; but, as 
these different earthy minerals frequently occlir together, and 
particularly quart/ and calcareous spar, it is not necessary to 
distinguish the rnetalUc ones that seem to be in some cases 
peculiarly associated either with the one or with the other. 
The following list, therefore, contains lliosc which are found in 
these associations, arranged according to their chemical natures, 
and under the most general terms. 


Metals and Alloys. 


Gold. 

Silver. 

Arsenical silver. 
Iron. 

Copper. 


BismuHi. 

Tellurium. 

Mercury and silver; (amalgam.) 
Antimony. 

Arsenical non ; (pyrites). 


Arsenical Cobalt; (white cobalt). Arsenical nickel (kupfer nickel). 


OxYDES. 

Copper; black and red- Arsenical oxyde. 

Iron; oxydulous. Hematite. Uranium ; green and Idack. 
Lead ; minium. *' Manganese ; red and black. 

Titanium ; rutil^e, anatasc. Cobalt; red and black. 

Salts. 

* 

Silver; muriat. Tungsten ; wolfram. 

Copper; muriat, arseniat, phos-> Zinc, earbonals. 

phat Bismuth; carbouat. 

Lead; phosphatjcarbonat, sul- Tilauiuni; silicat. (Sphonc). 

phat, molybdat. 

Iron; muriat, arseniat, carbo- 
nat; phpsphat. 
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SULPUURE"’9* 


Silver, 

Copper; vqUow, grey. 
liCad, leau antimony. 
Mercury; brown, red. 


Iron. 


Zinc. 

Arsenic, Arsenic nud iron. 
Antimony; red and * 
Bibmudi, 


The mineruls which seem to carry the evidence of ati aqueous 
origin in their forms arc tlic following: 


Earthy phosphat of iron. 
Stalactitical (iscmatites. 
Bog iron ore. ^ 
Malachite, 


SLalactitical tnangailesc oxyde. 

red and black. 

Stalactitical calamine, 
Stalactitical pytites, whether of 
iron or copper. 


The last list is that which contains the minerals found in 
secondary strata of aipicous deposition, and which do not * 
appear to have experienced the inllucncc of fire. 


Gold. 

Quicksilver. 

Muriat of quicksilver. 
Sulphurot of ipiicksilvor. 
Blue^caihonat of copper. 
Green^arbonat of copper. 


Oxyduloiis iron. 

Iron pyrites. 

Hematites. 

Iron stones and ochros. 
Cobalt; black oxyde. 
Blanganese; black oxyde. 


All of these arc found in the preceding enumoration i so that 
these situations only offer proofs in confirmation of the present 
views. 


I must now proceed to examine the minerals, whether 
earthy or metallic, which arc the produefe of igneous fusion, or 
of sublimation from a state of vapour. The evidence respecting 
these is also deiived from two sources; from chemical ex¬ 
perience, and from their positions in rocks which are known 
to be the produce of fire. These las^iuay be limited to gra* 
nite, the traps, and the volcanic rocks, though|jj^t^erc seems no 
rcasofi to doubt that gneiss, micaceous schist, and other primary 
strata might be added to these ; in which case the catalogue 
might be still further increased. 


The earthy minerals which may be modified by artificial fire, 
or which undergo the action of heat without destruction, ore 
the carbonats of lime, barytes and strontian, and the phosphat 
of lime. Silica is sublimed in a crystalline form. 

Of the metdlio minerals it appears that every n&etal may be 
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sttblimed by artificial heat; and they all admit of bei^g cry* 
atallized by fusion. All the Bulphurcts admit of being fused ; 
all appear capable^ of being sublimed; and, probably lihe 'whole 
can prodm^ed in this way by a direct combination of 

T ^ ^ 

iheir iogrfdients. All tho oxydes are produced from the 
metaU by beat, and somo of them admit of being Tolatilised, 
Under these circumstances also, some of them crystallize; as 
was observed in red oxyde of copper, formed in the cavities of 
metallic vessels in Pompeii. It is probable that some of the 
metallic salts, the arseniats for^ai^lc, can be produced in 
this way; but I cannot quote any samfactory experiments oa 
a subject which, in all its bearings, is well worthy the atten* 
tion of those chemists who are interested in geology, and 
whose leisure is greater than my own. 

In examining tlic evidence x^hich nature affords on this 
question, the following is a list of such earthy minerals as are 
found in tH& situations above-mentioned. It is probable tliat 
many are omitted, as no evidence but what seemed unexcep* 
tionable has been taken; and, in examining the entireicata* 
logue of minerals, it will easily be found that there are some of 
which the origin still remains uncertain, and which are there* 
fore excluded both from the aqueous and the igneous lists. 


Earthy Minerals. 

Quartz (by fusion and by Garnet 
sublimation.) 

Felspar. 

Mica. 


Hornblende. 

Actinoliter 

Chlorite. 

Serpentine. 

Chmoberyl. 

Epidote. 

Apatite. 

Finite. 

Jdocrase. 

Anthophyllite 

Andalustte. 

Stilbite» 


Cyamte. 

Zircon. 

Fluor spar."' 
Spodumcne. 
Corundum. 
Beryl. 

Topaze. 

Tourmalin# 

Schorl. 

Tremolite. 

Emerald. 

Gabbronitc. 

Weruerite. 

Pyrophysalitc 

Lapis lazuli. 

Asbestos* 


Vox,. XV 


P 
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Fettstem. 

Talc. 

Opal. 

Chrysoprase* 

Hauync. 

* Meouite. 
Sommite. 

Leucite. 

Fscudosommitc. 

Pleobastc. 

Together with some 


Hyporsihenc* , m 

Diallage. ^ ^ . 

5 Atigit. 

I Sahlite. v - * 

Petid^; {^jfuaion, fta#; by »ab- 
UiniitiotO. 

Melilitc. 

Tabular spar. 

Mclamte. * 

Idocrasc. . , , 

Ice spar. , 

Atragonito. 

volcanic minerals, which ArC yet ill 


defined. 


The metallic minerals, thus found, are the following: 


Copper. 

Oxydulous iron. 
Galena. 
Graphite. 
GhitOmat of iron. 


Splienc. 

Iron pyrites. 

Oxyde of Tin. 

ISulphuret of molybdena. 


> 


Such is the balance, as far as it yet appears possible to 
construct a tolerable Ji^t of this nature, between the aqueous 
and the igneous minerals. It would be highly improper, in the 
present state of things, to deduce from it any thing respecting 
a theory of mineral veins. For, though all the minerals of 
these were aqueous, or all igneous, we arc equally at a loss to 
coujeclurc whence they came, and how they are so limited and 
so disposed as piey are lu veins. It might indeed be consi« 
dered an argument in favour of an igneous theory, that the 
mines of Nagyag lie in volcanic rocks. But it is evident that 
this fact proves no more m this case than in that of granite or 
trap; since, in all of these rocks" alike, aqueous infiltration 
takes place, as well into^he veins as into the volcanic and 
trap amygdaloids. > 

But it is here worthy of remark, that of the earthy minerals 
actually found in mineral veins, there are more, of an aqueous 
than of an igneous origin; although there are. many more 
igneous than aqueous minerals in nature. With respect to the 
, metallic ones, the dlQcrcncc is still more in "favour Of the 
aqueous miucjrals. That many of botli ksuds iiltrc a double 
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origin^ only one out of the numerous difficulties that beset 
this subject* These are, in fhet, such, and so apparently insur*- 
mountable at present, that a prudent geologist can do no 
bettersuspen^his^ judgment on the subject; provided he 
does not ^Iso suspCnd^is investigations, lluth the theories 
are befbre him, and he ought to try the facts by both, not by 
one otilyf to,,,the exclusion of the other. In this pursuit, he 
ought to take into his views the formation of minerals by sub¬ 
limation, and their production from innitration; two pro¬ 
cesses which have been ncglecthd former theorists. Not, 
however, that these will, ou citlicr wJe, form in themselves a 
theory; because even wgre there not many more unintelligible 
circumstances in veins, we are still unable to explain whence, 
on either hypothesis^ the minerals have arrived at their present 
places. J. Mac Cullucu, 


AttT. HI. Descr'iplion of tlw Great Bmida?ift Gallt^^ in 
, the Turkey Red Factory o/Messrs. Mouteith ana Co, 9 
at Glasgow, 

The benefits of libcral-mindedness are nowhere more fully 
displayed than in the modern advancement of our chemical 
arts. A quarter of a century ago, mnnufacturing chemists were 
wont to shroud their operations in mysterious secrecy, like the 
craftsmen of the dark ages, on a supposition, usually un¬ 
founded) of their being possessed of some wonder-working 
retipesi whose promulgation would ho fatal to theif interests* 
At that period, the monied proprietors of chemical factories 
were rarely praclical chemists. They were, therefore, obliged 
to place entire dependance in certain operative adepts^ whom they 
engaged at a considerable salary, to conduct their processes* 
Thope person^,, having been previously employed as Subordinate 
ill some similar manufactory, had acquired a smattering 
notion of the routine of working: but, being entirely destitute 
of ^ueatibo, and having no general views concerning the 

bmiaefs.which, V«dertook to man^ge^ they ^erpe* 
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tually falling into difficulties, and committing' mistdk^a from 
time to time of the most ruinous description. Slight variationa 
in the qualities and state of the materials employed, in * the 
mode of mixture, in the temperature, or duu||ion of tK^^rocess, 
occasioned variations of result, which tSi&y ccittld neither Ibreace^ 
regulate, nor counteract; and, though the profits might be 
sidcrablc on a successful operation, yet failures wei& so frequent 
and so expensive as to render the business not a little precarious 
and uncomfortable. Hence we can understand why chemical 
manufactories have undergone such vicissitudes of fortune,~ 
some raising their proprietors to unexpected opulence, others 
sinking them to unlooked-for ruin. 

The owners of chemical establishments, becoming at length 
impatient of the vassalage in which they had been long held by 
blundering and obstinate hirelings, began to inquire into the 
principles^ of their peculiar arts, and were thus led to cultivate 
the society of men of science. They now, for the first time, 
learned that economy and precision could be ensured to their 

A 

proceiSGS only, by applying the same scientific rules i^ich 
medical censorship, backed by the authority of law, had for a 
considerable time introduced with the happiest effect into the 
formerly mysterious and uncertain processes of pharmacy* 
Under this conviction, they consulted the chemical philosopher 
on their difficulties and disappointments. Suggestions, of 
greater or less value, were thus given and acted on, which led 
to new questions on the part of the manufacturer, and new 
researches on that of the chemist: and thus an alliance began 
between theory and practice, which has, in a very few y^s^ 
carried several of the chemical arts of this country to an 
extraordinary pitch of perfection. 

Instances have, undoubtedly, occurred of chemists of ^omc 
reputation having given delusive advice to the mandfabtttrer^ 
as we see chemical authors publish, as processes of art, fonnulm 
very disadvantageous and -even absurd. These tnisdirecti^lili 
are almost always to be ascribed either to neglect of 
mentiog wit^^due care on an adequate scale, or to supetfidH 
acquamuiiico with the prmciples of tiic science* It is ver^^« 
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fiiblefor^.a person to compile a dazzling series of clasa experi** 
menu .with grandiloquent explications, without being either 
a.philosophical or a practical chemist. 

The.'>^eague bftjtween^ science and art, which has, in this 
countiy^ hfien growth of necessity, was long ago 

effected, in France, to a considerable extent, by authority of 
th# govemn^nt. 'iTie illustrious minister, Colbert, fraught 
with the most enlightened views of state policy, founded a 
school of science to superintend and assist the dyeing manu¬ 
factories of the kingdom- From that school, conducted as it 
lia$ been by a succession of eminenf^hilosophers, have ema¬ 
nated invaluable researches on the most beautiful^ but, at the 
same time, most intricate, of all the chemical arts,—'researches 
to which France owes much of her eminence in this very 
profitable branch of her national industry. 

The manufactory of Messrs. Montcith and Co. has been long 
celebrated in the commercial world for the excellence and 
beauty of its cotton fabricsi The madder-reds rival in bril¬ 
liancy and solidity any ever produced at Adrianople; a^d the 
white'figures, distributed over the cloth, surpass, in purity, 
elegance, and precision of outline, the original Bandana de- 

SigZIS. 

The opulent and enlightened proprietors have been careful 
to avail tliemselves of every resource which the latest improve¬ 
ments in chemistry and mechanics could supply. In this 
respect, their factory deserves to be studied as a school of 
practical science. The permission now granted of describing 
their discharging-gallery is a proof of their liberality, as well 
as of the. confidence ju^dy entertained, that the capital and 
skill, now engaged in their establishment, are better securities 
for the preference which their goods possess in the European 
market,-thao the utmost mystery in conducting their processes. 

Hence they have rarely refused to strangers, respectable for 
their' rank or ^mence, permission to visit their manufactory,-— 
a^favour. which it is impossible to enjoy without being gratified 

and.matructed* 

... ,Their.now arrangement of hydrostatic presses was completed 
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in ISIS, under the direction of Mn George Ridgef,VBctiior, 
manager of the works. It consists of sixteen of thMe engines 
beautifully constructed, placed in *one range in subdivisions of 
four; the spaces between each set serving as passages to admit 
the workmen readily to the back of th% j!nre85. . JEach subdivision 
occupies twenty-five feet; whence the total length of the appa« 
tatus is one hundred feet. 

To each press is attached a pair of patterns in lead, (fitplaUM 
as they are called,) the manner of forming which will be 
described in the sequel. One of these plates is fixed to the 
upper block of the prc^^. This block is so contrived that it 
turns on a kind of universal joint, which enables this plate to 
apply more exactly to the under plate. The latter rests on Uio 
moveable part of the press, commonly called tho sUL When 
this is forced up the two patterns close on each other veiy 
nicely by means of guide-pins at the comers, fitted with the 
utmost care. 

'llie power which impels this great hydrostatic range i$ 
placed in a separate apartment, called the machineryroom* 
This machinery consists of two cylinders of a peculiar eon^ 
structiou, having cylindric pistons accurately fitted to them.? 
To each of these cylindors three little force-pumps, worked by 
a steam-engine, are connected. 

The piston of the larger cylinder is eight inches in diameter, 
and is loaded with a top-weight of five tons. This piston can 
be made to rise about two feet through a leather stufimg or 
collar. Tlie other cylinder has a piston of only one inch in 
diameter, which is also loaded with a tpp-weight of five tons^ 
It is capable, like the other, of being raised two feet through 
its collar. 

Supposing the pistons to be at their lowest point, four of tho 
six small force-pumps arc put in action by the^-steatn-eoginO* 
two of them to raise the large piston, and two the littieone. 
In a short time, so much water is injected into the oylinderi^ 
that the loaded pistons have arrived at' their highest pointe* 
Tlicy are now ready for working the hydrostatic discharge* 
presseS) the water pressure being. Conveyed from the one apart- 
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i6ett( to die otber under ground through strong copper tubes of 
small calitoe. 

. valves are attached to each press, one opening a com* 
muiucadoti between the large prime^cylinder and the cylinder 
of 'the pressy thg/Sthw between the small pnme-cT/Zznder and 

press* The function of the drst la simply to lift the under* 
block of the press into contact with the upper*block; that of 
the second is to give the requisite compression to tho cloth* 
A third valve is attached to the press, for the purpose of dis* 
charing the water from its cylinder, when tho press is to be 
relaxed, in order to remove or draw through the cloth. 

From twelve to fourteen pieces of cloth, previously dyed 
Turkey-red, arc stretched over each other, as parallel as pos¬ 
sible, by a particular machine. These parallel layers, are then 
rolled round a wooden cylinder, called by the workmen, a diiim. 
This cylinder is now placed in its proper situation at the back 
of the press. A portion of the fourteen layers of cloth, equal to 
the area of the plates, is next drawn through between them, by 
hooks attached to the two corners of the webs. On opening the 
valve connected with the eight inch prime-cylinder^ the water 
enters the cylinder of the press, and instantly lifts its lower 
block, so as to apply the under plate with its cloth, close to the 
upper one, 'I'his valve is then shut, and the other is opened* 
The pressure of five tons in the one inch prime-cylinder^ is now 
brought to bear op the piston of the press, which is eight inches 
in diameter. The effective force here will, therefore, be 5 tons 
X 8® = 320 tons j the areas of cylinders being to each other, 
as the squares of this respective diameters. The cloth Is, there¬ 
fore, condensed between the leaden pattern-plates, with a pres¬ 
sure of 320 tons. 

The next step, is to admit the blanching or discharging liquor, 
(aqueous chlorine, obtained by adding sulphuric acid to solution 
of chloride of lime,) to the cloth. This liquor is contained in a 
large cistern, in an adjoining house, from which it is run at 
pleasure into small lead cisterns attached to the presses; which 
cisterns have graduated index tubes, for regulating the quantity 
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of liquor according to the pattern of discharge. 
cocks on the pipes and cisterns containing this liquor, ffs 
made of glass. 

From the mcasure-cistern, the liquor is allowed to l^w into 
the hollows in the upper lead-plate, i^ence it desceu^Sj on. |ho 
cloth, and percolates through it, extracting in its pass^lge, the. 
Turkey red dye. The liquor is finally conveyed into Ute wapte 
pipe, from a groove in the under block. As soon as tha 
clilorinc liquor has passed through, water is admitted in a 
similar manner, to wash away the chlorine; otherwise on relaz<. 
ing the pressure, the outline of the figure disclrarged, would 
become ragged. The passage of the discharge liquor, as well 
as of the water through the cloth, is occasionally aided by a 
pneumatic apparatus, or blowing machine; consisting of a large 
gasometer, from which air subjected to a moderate pressure, 
may be allowed to issue, and act in the direction of the liquids, 
in the folds of the cloth. By an occasional twist of the air stop¬ 
cock, the workman also can ensure the equal distribution of the 
discharging liquor, over the whole excavations in the upper 
plate. When the demand for goods is pressing, the air appa¬ 
ratus is much employed, as it enables the workman to doable 
his product. 

The time requisite for completing the discharging process in 
the first press, is sufficient to enable the other three workmen to 
put the remaining fifteen presses in play. T^e discharger pro- 
ceeds now from press to press, admits the liquor, the air, and the 
water; and is followed at a proper interval by the assistants 
who reldx the press, move forwards another square oftbe doUi, 
and then restore the pressure. AVhenever the sixteenth pcess 
has been liquored, (^c., it is time to open the first press. In thU 
routine, about ten minutes arc employed; that is 224 handker¬ 
chiefs (16 X 14) are discharged in ten minutes, lire whole cloth 
is drawn successively forward, to be successively/treated in the 
above method. 

When the cloth escapes from the press, it is pn^sed hetrueen 
two rollers in front; frongi which it falls into a trough of water 
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pkui«d%^w.' Tt is fitially earned ojFto the washing and bleach¬ 
ing d'eparttnent, whese the lustre of both the white and the red 
is considerably brightened. 

By'tfae above arrangement of presses, 1600 pieces, consisting 
of'12'yards eachjZt: 19,240 yards, are converted into Bandanas 
in the space of ten hours, by the labour of four workmen. 

The patt^s, br plates, which aro put into the presses to 
determine the white figures on the cloth, are made of lead, in 
die foHoiwing way. A trellis frame of cast-iron, one inch thick, 
with tamed?*up edges, forming a trough rather larger than the 
intended lead pattern, is used as the solid gronndwods. Into 
this trough, a lead plate about one half inch thick, is firmly put 
bytscrew nails passing up from below. To the edges of this 
lead plate, the borders of the piece of sheet-lead are soldered, 
which covers the whole outer surface of the iron frame. Tims a 
strong teough is formed, one inch deep. The upright border gives 
at once great strength to the plate, and serves to confine the 
liquor. A thin sheet of lead, is now laid on the thick Icad-pIatc, 
in the manner of a veneer on toilcttc-tabics, and is soldered to it, 
round the edg^s. Both sheets must be made very smooth be¬ 
forehand, by hammering them on a smooth stone tabic, and then 
finishing with a plane : the surface of the thin sheet (now at¬ 
tached), is to be covered with drawing paper pasted on, and 
upon this, the pattern is drawn. It is now ready for the cutter. 
The first thing which he does, is to fix down with brass pins, all 
the parts of the pattern, which arc to bo left solid. He now 
proceeds with the little tools generally used by block .cutters, 
which are fitted to the different curvatures of the pattern, and he 
cuts perpbndicuiarly quite rtirough the thin sheet. The pieces 
thus detached arc easily lifted out; and thus, the channels are 
formed, which design the white figures on the red cibth. At the 
bottom of the^iphannels, a sufficient number of small perforations 
are madethrolfgh the thicker sheet of lead, so that the discharg¬ 
ing liquor may have free ingress and egress. Thus, one plate 
is finlriiedi flrom which, an impression is to be taken by means 
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of printers' ink> on the paper pasted on another plate* 
pres^on is taken in the hydrostatic press*^* Each pair -of plates 
constitutes a set, which may be put into the presses, and re^ 
moved at pleasure* 

A 

Plate VL is an elevation of one press; A, the top, or entabla¬ 
ture ; BB, cheeks of ditto, or pillars ; C, upper bloct for fastening 
upper pattern to; D, lower or moveable block t E, the cylinder; 
F, the sole or base; G, the water trough for the discharged 
cloth to fall into; H, cistern or liquor-metre; dd, glass tubes 
for indicating the quantity of liquor in the cistern; ee,''glis8 
stopococks for admitting the liquor into the cistern; ff, stop* 
cocks for admitting water ; gg, the pattern-plates; nn, screws 
for setting the patterns parallel to each other; mm, snuffs per¬ 
forated with a half inch drill* The lower iron frame has corre¬ 
sponding pins,*which suit these perforations, so that the patterns 
are guided into exact correspondence with each other; hh, rol¬ 
lers which receive and pull through the discharged cloth, from 
which it falls into the water-box; k, stop-cock for filling tho 
trough with water; i i i, waste tubes for water and liquor* > 

Glasgow^ May 30tk^ 1823. 
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Art. IV. lj\u\ncK^s Genera of Shells. 
[Continued from Vol. XV* p. 52.j 

CLASS XII. 

* * 

MOLLUSCA* 

Animai, soft, not articulated, having a head, 'which forma 

a fleshy eminence on the fore part of the body, m6re or les4 

prominent, dften of a round shape and generally furnished with 

eyes, and sometimes, with from two to four, or at Ihost, silt 

tentaeula; sometimes surmounted by arms oi|'the summit, 

disposed in the form of a crown. Mouth, whether short or 

# 

* Molkacue tyi ; an cpld word, nearly obsolete, deidved fl-oia Ute OfeeH 
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elon^Udi iiibdtar, AxaertilS^ and tisual!^ armed lutrd- 
psfUlii <<Mantls vatioutfi e,iibcr with the margins free, at the 
side^ - of iha bodyvor rvithr the lohjps united into a bag'which 
partly envelopes the animal. 

BratMdtim various, rarely -symmetrical, eirculation double, 
o»e' fMatlettiar, the other general. Heart unilocular, occa- 
mOBsdi^ with two divided, very remote auricles. No gan«> 
ghondted medullary cord, but a few dispersed ganglia, and 
difieren^ nerves. 

.‘vBody sometimes naked, either with no internal solid parts, 
«p enclosing a shell, or some hard substance; sometimes Air^ 
nisbed with an external covering, or cnsheathing univalve shell. 
Shell never composed of two opposite valves united by a 
hinge. 

The distinguishing character of the mollusca, is that they 
have no vertebroe, arc wholly without articulations in all their 
parts, and have a more or less prominent head at the anterior 
portion of tlie body. 

The body of these animals is fleshy, soft, and eminently con* 

tractile, and endowed with the power of reproducing the parts 

* 

that may have been destroyed. It is covered with a soft skin, 
moistened by a viscous glutinous fluid, which continually 
exudes from it; the skin forms the true covering of the animal, 
and is wholly independent of the solid testaceous envelope. 
The blood of the mollusca is white or bluish ; their muscles 
are white and very irritable, attached beneatli the skin to 
the substance of the mantle. The body is elongated, someo 
times oval,-slightly depressed, sometimes straight, and some* 
times spiral at the hinder part. They have no true lungs, but 
xsspire by the branchim. Their mouth is generally furnished 
with hard parts; in some it is short, and has two jaws; in 
otbarSfit consists of a retractile trunk, with small teeth at its 
internal orified, but no jaws. The mollusca, -which are fur* 
nishod with the trunk, as the buccina, volutae, Sfc., are car* 
Stivor6in, usihg it to perforate the shells of other shell-flsh, ii^ 
order to prey on the animal within* Those with strong homy 
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jaws, (the cephalopoda,) shaped like a parrot^ WIU also .Jiw 
<Mi animal food. The limaces, heljces^.bulimi, and all that 
have cartilaginous jaws, furnished- with very minute .teeth^ 
almost invisible, but sensible to the touch, live on berb^ or 


fruits. 

The foot consists of a fleshy, muscular, and glutinous disk * 
it serves the animal to crawl with, and is placed at the lower 
surface of the body, either on the fore part, or extending 
through its whole length. The crawling foot is peculiar to the 
gasteropoda and the trachelipoda. The mollusca, which have 
non-operculated shells, have but one muscle of attachment, 
situated near the middle of the back ; those with opercula have 
two, one which connects the animal with the shell, the other 
belonging to the operculum. The operculum is usually round, 
solid, horny or calcareous, and serves to close the mouUi 
of the shells when the animal is in a state of repose;; when it 
comes out of the shell, it carries the operculum with it, and <Qn 
retiring it rc-adjusts this natural door to the entrance of its 
dwelling*. Some mollusca are naked, that is, have no exter¬ 
nal shell, and are quite soft in all their parts—others, though 
naked without, are provided with one or more 'solid bodies 
internally, which sometimes are simply cartilaginous or homy, 
sometimes cretaceous and lamellar, constituting a true internal 
shell. This shell is risually spiral, and its cavity simple or 
undivided, as in the bullmse, bullm, sigareti, but in many 
of the cephalopoda, it is multilocular, its cavity being divided 
.into several regular chambers, by transverse partitions. 


Other mollusca have shells, which are wholly exter^aL 
The mollusca are in general aquatic auimalsv^ Most of 


* The helix pomatia has a very solitl, calcareous operculum; with 
which it emily closes the mouth of its shell at the approach of winter. 
The wouderful rapidity with which the animal secretes the matter to form 
this external dereoce*, is strikingly exhibited in the following experiment, 
cbmtnbnicated bylUr. Henry Stutchbnry. This gentlenutfr anti his bretiier, 
took a helix pomatia on a warm summer’s day, when it was qolte desti¬ 
tute of any operculum, (for it casts it off at that season,) addip^ved it in a 
vessel, fiurrQande<l by a freesing mixture, 1^ Jhe. twelva 

hours it formed a compile sblid operculum, in evei^ similar to the 

natural one, except that it was not quite so tliickw**^fV. ^ 
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Aeai Miabit the sea; others live in fresh water; and otbars, 
again, in tnoist, shady places, on land. Some of tho latter, 
however, are capable of supporting the heat of a brilliant 
sunshine. 

This class is divided into the five following orders: 

J^irst Order. 

pTEftOPOUA 

No foot, or arm, for crawling or seizing its prey* Two oppo¬ 
site and similar fins, (nageoires,) adapted for swimming. Body 
free, floating. 

Second Ot'der, 

Gasteropoda 

Body straight, never spiral, nor enveloped in a shell ca¬ 
pable of containing the whole of it. Foot muscular, united 
to the body nearly through its whole length, situated under the 
belly, and formed for crawling. 

Third Order. 

Tracjieltpoda I 

Body in great measure spiral, separate from the foot, and 
always covered by a spirivalvc shell. Foot free, flat, attached 
to the inferior base of the neck, and formed fur crawling. 

Fourth Order. 

CnpnADOPODA §. 

Body, except the head, contained in a bag-shaped mantle. 
Head projecting beyond the bag, crowned with inarticulatcd 
arms, furbished with air-holes, and surrounding a moutli with 
two horny i^andibles. 

Fifth Order. 

, UrterofodaH* 

Mo coronet of arms on the head; no foot, for crawling, under 

From a wing, and a foot. 

<!• From yaalngt beUy, and foot. 

t From tlie neck, and a foot. 

{ From xK^Xii, flic head, and «r»r, a foot. 

From nifoc, different, and ww, a foot. 
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the belly ot neck. One or more fins, not disposed in pairs, or 
regular order. 

• First Order. 

Pteuo¥oda. 

m 

Most of the Ptcropoda are small animah, with no appen¬ 
dices, or only very shoit ones on the head. Some have a tliin 
cartilag;iiious or homy shell, and some have branchial fins. 

1st Family. 

IIVAi-XANA. (G Genera.) 

1- IlyalojA \ 

Body covered with a shell; two opposite, rather larp:e, re¬ 
tractile fins inserted at each side of the mouth. Scarcely any 
head. Mouth terminal, situated at the junction of the fins. 
No eyes, Branchiue lateral. Shell homy, transparent, ovate- 
globular, posteriorly tiidciltatc, open at the summit and two 
posterior sides. 

The shell of the Ilyaliea appears, according to Forskahl, to 
consist of two valves cemented together- The valves arc un¬ 
equal; the largest, dorsal, rather flattened below, the other 
ventral, tumid, subglobular, and shortened anteriorly. The 
middle one of the three posterior teeth, or points, is perforated. 
On each side of the shell, is a very open fissure, to admit the 
water to the branchia;. 

Type. Ihjaltpa indentata\. (Monoculus telcnius ? 

Shell yellowish, pellucid, thin, very delicately striated trans¬ 
versely; terminal point longer than the lateral. 

Mtdiiexraneafi* 2 Species. P!. VII. Fig* 

From g ihree 

J We have slvcn a figure of another, and, we believe, Uitheito ntipnh- 
Itslied, genus, uhicli «eems to brton" to tlkW faindy. It was colloctcd by 
the late Mr. Cranoh, on the Congo Uxtieditioii, and presented to the Bri¬ 
tish Mutemn, ^whero it th preset vi*d, s%ah another snoclofl, Supatimtly of 
the same genus,*) b^ the Lortls I'ommi-sionets of the Admit ally. We 
piopose to call it, at the suggcbtiuii of a kind and learnc^l friend, 
lii^Tfcyrvuni As the animal inhabitant, however, is quite unknown to 
us, wc place it iu this family, merely IVom the strong analogy which the 


• From BAXav7<et, a purse; veeurvum^ theapex Wing: bent* 
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S. Clio* 

TluB gemifl has no «lidl* 

3. Clcodora. 

Body oblong, gelatinous, contractile, bi*alate; tlic head on 
the anterior part of the body, the posterior covered with a shell. 
Head projecting, very distinct, rounded, with two eyes, and a 
small subrostrated mouth. No tentacula. Two opposite mem¬ 
branous, transparent, cordate alee *, inserted at the base of the 
necic. 

Shell straight, gelatino-cartilaginous, transparent, in the form 
of a reversed pyramid, lanceolate, truncated and open at the 
top. ^ 

These animals, like the rest of the Pteropoda, float at ran¬ 
dom, in the sea. 

Type. Cleodora pyramidataf, (Clio pyrainidata. Z/i/m.) 

Shell triangular, pyramidal, short; month obliquely trun¬ 
cated. Amrrican Ocean* 2 species PI. VII, Fig. 108* 

4. Limaclna X* 

Body soft, oblong, anteriorly very similar, in regard to the 
head and alue, to the clio ; but spirally contorted, at the hinder 
part, and enclosed in a shell. 

Shell thin, brittle, papyraceous, spiral; turns of the spire 
united in a discoidal ordcr,iikc the planorbis. 

The liinacina is ill named, for it rather resomblos a helix 
than a limax; but the shell being flattened on the upper part, 

substaDce of the shell l^ears to lliat of the Hya1a*a, until on opportunity 
nmy occur ^ obtaining more accurate infonnatioii respecting tliis iuterei!»t- 
lUg species* > It may W described as follows. 

Shell trnUspnrcul, very thin and fragile, hyaline, corneous, hastiform, 
a|>ex recurved; open at both ends; superior aperture dilated, sharp 
edged ; inferior roiinil, very miuiitc ; sides acute ; suuoiiur disk uudulsted ; 
inferipr rounded; numerous transverse grooves on rtoUi sides. P. VIJ, 
Fig. tOT- The figgre f iveo (Plate vii* No-8.) in Mr. ParkliHon's /w/m- 
dueiion to the Study ^ FoshU 0}*^cmic llemahis^ as a Hyalaca, very uiiicli 
resembles the otlier species of tliis geuiis, alluded to above. 

* Wings. Two membranes, situated as described ih the text, whicli, 
when extended, sjerve as sails, whilst the aninial is'lluating on the surface 
Of the water. 

t Pyramtdah 


i From Hmar, a snath 
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from the whorls being- united in a discq^al ibrnXt laakiA.il Still 

more like a planorbis. It dtd'crs froniA^ Cleodors» tiiar^ hif 
being spiral. 

One Species. Limacina hclicialis *. (Clio helicina. QmeL) 
North Seas. Whales are said to prey on the Limacina. 

5. CymbuUaf* 

Body oblong, gelatinous, transparent, enclosed in a shpl|. 
Head sessile two eyes ; two retractile tcnta^nla/ month fur¬ 
nished with a retractile trunk. Two opposite, rather large, 
rounded oval, brauchiferous aim, connected, at the posterior 
kpise, by an intermediate, lobe-shaped appendix. 

Shell gelatino-cartilaginous, very transparent, crystalline, 
oblong, in shape like a shoe, truncated at the summit; aperture 
lateral, anterior. 

One Species. Cymbulia peronn%. 

Mediterranean, near Nice. Lcngfli about two inchee. PI. 
VII. Fig. 109. 

G. Pneumodermon 1(. 

This genus has no sh^lL 

Second 

Gasteiiopoda. (C(»|l^^i|fer7 Families.) 

- u * ^ 

Body of the animal straight, n^er spiral, nor enveloped by 
a shell, capable of containing it wholly; a foot, or muscular 
disk under the belly, united to the body nearly through its whole 
length, and used in crawlifi^. 

Some of the individuals ctf- th|| order are naked^ bthers have 

a dorsal, but not enveloping sh^ and others iatemtd 

* ^ 

shell, more'or less hid und^ the mantle. 

The Gasteropoda are divided into seven families ; viz., Trito- 
niana, Phyllidiana, Semi-Pbyllidiana, Calyptraclhna, 

*■ ResemhUng a helix* 

Froma (icMil. 

{ Tint wtthWfc any distinct neck. 

$ Of M * P6ren * 

11 From tbc lungsi and Ui^dLin. 
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aM, Laplyri«ba, and I4«aaciftna. Kone of the antmala of the 
first* fiim9y»feav« oaf tre proceed, therefore, to the 

Sd Family. 

Puvi.x.xi>iAKA, (4 geoera.y 

Branchiee situated under the bor4er of the mantle, and dis¬ 
posed in a longitudinal scries round the body. The individuals 
of this family respire water only. 

Some of the Phyllidiana have no shell, either external or 
internal; others ‘'are wholly, or in part, covered by a shell, 
sometimes composed of one Single piece, sometimes of a range 
of moveable and distinct pieces. 

1. Phyllidia. 

This genus has no shelL 

2. Chitonellus 

Body crct^pingy elongated, rather narrow^ resembling a cater¬ 
pillar ; a multivalve shell on tho middle of the back, through 
its whole length, like a riband; valves alternate, longitudi¬ 
nal, almost connected by tbeir extremities ; sides of the back 
naked^ Branchioe disposed like those of the Chitoneb; foot 
divided longitudinally by a d^cp furrow* 

The valves of the shell, whilst the animal is alive, are sepa¬ 
rate p but, when dead and contracted, several of them appear 
to be united. The Chitonellus is nearly allied to the Chiton; 
but the looser disposition of the dorsal ^shcll admits of greater 
freedom oC motion to the right or left, and suffers the animal 
to bend j^^^pdy to either side with facility, like a worm. The 
longitudinal farrow in the foot, prob^ably serves for crawling on 
the stems St marine plants. 

Type. ChitoneUus {osuu f. 

Shell wiUi smooth small valves; margins very entire; last 
valve pointed posteriorly. 

New ItoBand. 2 Species. PI. VII, Fig. 110. 

f UUUCkHm. 


Vox, XV* 


Q 


t Sm9oth 
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Chiton 

Body creeping, oval oblong, conrejt, rounded at the ex*fomi* 
ties, bordered all round by a coriaceous skin^ and partly 
covered by a longitudinal series of testaceous, imbricated, 
transverse, moveable pieces, connected with the borders of the 
mantle. Head anterior, sessile ; mouth situated at the lower 
pait, covered by a membrane, and furnished with numerous 
teeth, some simple, some with three ^ /ints, and disposed in 
several longitudinal rows. No tentacula nor eyes. Branchim 
disposed in series round the hole body uidei the border of 
the skin; anus below the posterior extremity. 

The shell of the Chiton is gcn^'rally comi^uscd of eigb 
\alve^, sometimes of seven, or only six ; tUc nuddlc \alves are 
rather laigcv than those at tbe '^xMemities. bt y live in the 
sea at modua*^e depth’^, tuid iioai the shore ; atlaching them- 
selvis, but not jjvlui.nicotlY? to iceks and stones. 

avpc. Chtto?L sqtin*nosif\ (Idtiii, Lintt,') 

Shell with eight valv(^&, scmistiialed ; uody covered with 
small soaks. 

Mcdita tancaa^ aiul Amcjicau Sca:>* Six Species. BL VIL 
Fig. 111. 

} ratellab 

Body tntiiely covered by an univalve slull; two pointed 
tentacula on the beau, will eyes at their exterior Ua^^e. 
Branchi.i; di^^posed in series all lound the body^ under the 
border of the mantle; anus and orificv, for generation at the 
right anteiior side. 

Shell univalve, not spiiaL cnvtmpinG:, clypciforift, or flat¬ 
tened conical, concave and simple below; no Iti the 

margin ; summit eiitiii*, inclining to the anterior si<^. 

'1 ho STiuinU is often the thickest part of the shell, and the 
m^^cula^ attachment is very perceptible, on the conoavc«ide, 
in many of the species ; and shews that the head of the animal 
is alyrays placed on the side towards whichihtt Bummit iiidines. 

a coat iff math - 

t Scal^, Latnan K’b socoftd Spcoice* Mis tjpo ia C. 

t A ^mali di e}) tUh > 
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The PatdlnQ Bro wu1u$t at the pOfttefiot side^ and the penphery 
of the vineU U u$ua}l3^aifBK They seem to live habitually in 
the same place^ though they probably have the power of 
changing their situation from time to time, 
t lanneatls or Gmctin classed the fissarelia* cmarginiila, navi* 
eelta, umbrella, piieopsis, calyptrcca, and crcpidula, all undel’ 
tbo genus Patella. 

Moat of the PatelLi- have rilis, radiating from tljo summit to 
the margin. 

Type, Pafella (Idem, T’.awu.) 

Shell angular, wnh numerous ribs and stria'; apex, both 
within ai ' v* iliiont, purplish black. Antll/o^. 4r> species. 

VI. vif. Fig, i:l 

Family, 

Sr.Mi-PjiYT in. iv (^2 genera.) 

Vranchiic siluattnl umltr the hoidoi of llie mantle, and dis¬ 
posed in a longitudinal i- ies, on the right side only of the 
body, I'lin animals breathe water. 

Id ihe disposition of the brunclutr, the moHusca of this family 
h cuiisiderablu resemblance to those of the preceding, ex¬ 
cept that iu llic Phyllidian'' ♦''cy occupy the whole of the 
canal, whic^* encircles the body between the border of the 
nmiiuh and tl... foot, whilst in ihv. *Semi-Phyllidiana they are 
found mly in that h^if' of the canal which lies on tlic right 
side,—whence the mnio, Iu other respects, the two families 
diifcr considerably ; but, since the branchia* arc not placed, as 
in the succeeding families, in '^n insulated cavity, Lamuxek has 
thougI\t^^liecessary tw .*ssigu diem a distinct rank, iu the order 
of the Gasterbpoda. 

, 1. Plcurobranchust. 

Body crawling, flos-hy, oval-elliptic, covered by a projecting 
mantle 3 foot Jai'gc and projecting like the mantle, so that tlie 
tw6<fQrm ao'intermediate canal^ and tlm body appears as if en- 

. * Garutt^ci4mired4 * 

t From ihc side , and 0f*>^**, hranchtep^ ihc lungs wHh v:hi€hJiMhes 
hrealke» 

Q 2 
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closed between two equal ebiekls^ Btaxucki^ oa rigkt side, 
inserted in the canals and disposed lA serifs, oa the two /ape# 
of a lon^tudinal lamina. Mouth anterior, proboscis^sbaped, 
situated underneath* Two cylindrical, hollow tcntaculst /with 
an external longitudinal ^fissure, attached to the lamina which 
doveis the mouth. Aperture of the organs of generation in front 
of the branchial lamina; anus behind ; both on the right side. 

Shell internal, dorsal, thin, flattened, ofte^ oblique-oval. 

One species. Pleurobranchus Peronii. 

No further description. 

Indian Seas, PI. VIL Fig. 113. 

2. Umbrella. 

Body very thick, subovate, furnished with a dorsal shell; foot 
very large, prominent, smooth and flat on the under part, notched 
before, posteriorly attenuated. Head not distinct; mouth at 
the bottom of a funnel-shaped cavity, situated in the anterior 
sinuf of the foot* Four tentacula; two superior, thick, short, 
truncated, with a Assure on one side, internally, transversely sub- 
lamellar; two others thin, cristate, pedunculated, inserted at 
the sides of the mouth. Branchiae foliaceous, arranged in series 
between the foot and the border of the mantle, through the 
whole length of the right side, both anterior and lateral. Anus 
behind the posterior extremity of the branchlm. 

Shell external, orbicular, rather irregular, almost flat, slightly 
convex above, white; apex small, near the middle; margin sharp; 
internal face slightly concave, presenting a callous, colourless 
disk, depressed in the centre, and surrounded by^ja smooth 
border- 

M. dc Blainville, who has described the animfd of qm-* 
brcUa under thj name of gastrapiaxt says, that its “.^shell has 
been found adhering to the inferior face of the ^ M. 

Mcttlneu, however, who has secn^thc species aliye^^ygfc t^e of 
France, asset ts that the shell is dorsal. 

Type. Uinbrella Indica\. (Patella umbella^^ 

* Our figure is copied £hmi that in the V. xH'ikVilf. 

Fig. 1 and 2. 

Indian umbreUat commonly called the CMtistfOtML 
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^om^hat cdtloavier on the uhder side thin, and sHghUy 
trattsjMltdTit't^ <^ac dittded by radiating striee. 

Ii^dhtn (Ttremty und WAmon nt the Isle of France, 2 Species. 
Pi. Vlf. Ffff. 114. 

4th Family* 

CAtTPTnacXAKA. (7 Ccneia.) 

Bhib^hiae plact^d in a cavity on the back, near the nock, and 
projecting either in the cavity itself, or beyond it, Tlic animals 
breathe only water. 

Shell always external, covering. 

Tlie animals of this family, in respect of form and position of 
their shell, arc nearly allied to the phyllidiana, especially the 
patellee; but the situation of their branchim, in an insulated 
cavity on the back near the neck, sufficiently distinguishes them 
from the individuals of that family, and requires that they should 
be placed in a separate group. None of the shells belonging 
to the Calyptraciana are operculatcd, wherefore the navicclla 
H decidedly excluded from this family. The seventh genus, 
ancylut, is placed in it for the present, till the organization of its 
animal inhabitant shall be moro fully known. 

1. Parmophorus ♦. 

Body crawling, very thick, oblong-oval, rather widest at the 
posterior end, obtuse at the extremities; mantle, cleft in front, 
falling vertically over the body, and covered by a scutiform shell. 
Head distinct, situated under the cleft of the manitle, with two 
conical, contractile tentacula, with two eyes at their external 
base. JdOuth below, hid in an obliquely truncated funnel. 
Branchint cavity opening anteriorly, but behind the head by o 
transv^s^ fiskure, and containing two lamellar, pectinate, pro¬ 
jecting branchiae. Orifice of the anus in the brgSiebial cavity. 

’ Shelr^‘bMong, subparallelopipedal, rather iconvex above, 
reiU^e at extremities, anteriorly emarginate, sinus sliglit, 
^pex small, inclining to the posterior side. Lower burtaco 
slightly *)Miiclve. * 

, U T'yPPi f^armopfortis auf^ra^zs 1. 

* From ^ 9hkl4t Wd to bear, 

t iSfuthern* 
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Shall solid, smooth; of the same leng;th as the back af the 
animal; margin rather thick. 

New Holland. Pl< VII. Fig. 115. 4 Species. 

2. Emarginuld*. 

Body creeping. Two conical tcntacula, with eyes at their 
exUnnal basr; mantle vciy large, partly covering the shell with 
its folds; foot bioad, and very thick. 

Shell scutiform, cooical; vertex inclined; cavity simple; 
posterior margin notched, or emarginatc- 

The shells of this genus are generally small; some of them 
arc considerably convex, in form of a cone,, inclined towards 
the antciior margin, which Is always the nal^o^\c^t, and oppo¬ 
site to that which has the fissure. In otheis, the cone is very 
much flattened, and scarcely perceptible. 

Type. Emary7iiula Jissinat. (Patella fissura, Linv.) 

Shell o\al, convex-conical, decussated \Yith longitudinal ribs 
and transverse stum, pellucid, whitish ; vertex curved; margin 
crenate. 

Eui^opran seas. PI. VII. Fig. 116, 2 recent species, and 
3 fossil. 

3. Fi.ssurellat. 

Head of the#nimal truncated anteriorly. Two conical tcnla- 
cula, with eyes at their external base; mouth terniiiml, simple, 
without jaws. Two pectinate branohi«c projecting from the 
branchial cavity on each side of the nock; mantle very ample, 
projecting beyond the shell; foot wide, very thick. 

Hhell scutiform, or depressed conical; concave on tlic under 
side ; vcitcx perforated ; foramen oval, or oblong t oq spire. 

Some of the Fissurolla? are of considerable size and thickness. 
The hole on is never round. 

Type. Fissurella 7imibo$a%. (Patella nimbosa, LzitA.) 

Shell ovate-oblong, convex, brownish while, with violet- 
brown "rays; longitudinal striue numerous, crowded; margin' 
crenate; foramen oblong. 

• Derived, we suppose, from e»nar^’na(«»/ in allusion to the fisstfrointho 
posterior mergui. 

I Afis^mre, 

i Dim. fTomfissurn^a little fittsttre. 

^ Ciaudy. Lamarck’s bcconU species; bis type is F. pkia. 
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South of Europe. PL VIL Fig. 117. 19 recent species, and 
1 fossil* 

4. Pileopsis 

Shell univalve, oblique-conical, curved forwards; summit 
bent,^ almost spiral; aperture rounded oval; anterior margin 
shortest, acute, terminatiog in a slight sinus ; posterior nuirgiu 
larger, rounil; an elongated, arched, transverse muscular ini'* 
pression under the posterior border.^ 

Animal.—-Two conical tentacula, witli eyes at their oxtcnuil 
base. Brunchim disposed in a row under the anunior border 
of the cavity, near the neck. 

According to M, Defiance, it is probable that the animal of 
ih's species never icniovcs itself frotn the place where it Jias 
once fixed. lie observed, in some fossil species, a suppoit 
formed for the shell, during the life of the animal, by successive, 
depositions of testaceous matter^ constituting a separate piece, 
attached to marine substances, and preserving, on its upper 
part, a pretty deep inipreife^ion of the maigiu of the shell. 

Lamarck subdivides this genus into, 1, Shells without any 
known snppoit; and, i?, Shells with a suppoitt- Tiie first 
subdivision contains eight species, the second two. Only the 
first four species of the first subdivision arc r^nt sliclls, uU 
the rest are fossil. 

Type. Pileopsis ungarica L (Patella ungai ica. * ibi;/.) 


• From bonnetf ando^tc, ajfpeanmcr^ clenoting tlic bonnet blv>p<' 

of tbo shell. 

t In thQ first number of his Genera of recent and fossil shells, Mr. O* H. 
Sowerby his reasons for ronsidcring the IJtpponix oi Do France (l*i- 
Icopsld d^lfe second subdivision,to bo a true bivalve shell, the 
mtppore* heiugf in fact, the lower valve; and in the 15th number,Just 
published, he adds the following additional arguoient^n ponfirmatian of 
his opinion: ** Lamarrk^s Calyplracien^ arc Cftsteropetufr^^^ shell bein" a 
testaceons deposifioii from iho mantle, and the Gasleropodcs, nolbeiiu; 
fufuiahcd with each a mantle under their foot, could not possibly <lepohit 
testaceous matter in such a position, as to form what he has termed ii 
support,'but which should more properly be called another valve; conse¬ 
quently, his* Caboohons ajant wn supi>ort connu' should bo pbic( d among 
the Conchifera, or we must suppose the alwurdity of a dev<j- 

sUiBif ehelly malUr from the lower pfcrt of its fool, whe|| it is not fuinislif d 
with the necessary organs.”—This appears to wa to be perfectly conclusive. 

t IhmgarioA* 
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Shell pointed, conical, striated; vertex curved, involute; 
aperture widest in the tiaDs\erse direction, internally rose- 
coloured. 

Mediterranean. FI. VII. Fig. 118. 10 Species. 

5. Calyptrsca. 

Animal unknown. 

Shell conoidal, vertex erect, imperforate, subacute; base 
orbicular- Cavity furnished with an attached, convolute la¬ 
mina, or spiral diaphragm- 

Type. Calyptrcea cquestris^, (Patella equestris. LinnJ) 

Shell suborbicular, convex-conical, thin, pellucid, white, with 
acute, undulated, subtuberculated, longitudinal strlse, increasing 
in size towards the margin ; vertex subacute, curved. Indian 
Ocean. PI. VII. Fig. 119. 

Crepidnlat. 

Animal*...s.head forked anteriorly. Two conical tenta* 
cula, with eyes at their external base. Mouth simple, without 
jaws, and placed at the bifurcation of the head. Branchia 
single, subpenioillate, projecting beyond the branchial cavity, 
on the right side of the neck. Mantle never extending beyond 
the shell. Foot very small. Anus lateral. 

Shell oval or oblong, convex externally, internally concave ; 
spire very inclined towards the margin ; aperture partly 

closed by a horizontal lamina. 

The shell of the crepidula not only covers the animal, but 
partly enshcathes it, for the chamber, formed by the lamina, 
always contains a portion of its body. It has no operculum. 
Found on rocks^ear the sea-side. 

Type. Crejndnlajbmicatat> (Patella fornicaia. LinnJ) 

Shell oval, posteriorly obliquely curved ; posterior lip concave. 

Barbadoes^^ VII. Fig. 120. 6 Species. 

7. Ancylus§. 

Body creeping, wholly covered by the shell* Two com- 


« Fjiuutrian. Lamarck’s third species, liis tvpo is C. 
i Dim. from crepida, a tkoe. ... sr- 

X Arched. .-v .j.*\ . 

4 Is this a comi|^ion of <mc&r or nnci/hiia, a sacred shMd7 can find 
no such word as ilut this is not the only inslanqoi^,which our 

author's Latin names are somewhat difficult to translate. ' 
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pressed, riightly truncated lentacala, vvith eyes at their internal 
base. Foot short, elliptical, rather narrower than the body. 

Shell thin, obliquely conical; summit pointed, inclined 
backwards; aperture oval; margin very simple. 

Type. Ancylus lucustris*. (Patella lacustris. Linn-) 

Shell semiovate, membranaceous ; vertex subcentral; aper-* 
ture suboblong-ovate. France. PI. VII. Fig, 121. 3 Species. 

5th Family. 

Bunn^AKA. (3 Genera.) 

Branchim situated in a cavity, near the posterior part of the 
back, and covered by the mantle. No tentacuia. 

1. Accra. 

This genus has no shell, 

2. Bullocat. 

Body elongated oval, slightly convex above, divided trans¬ 
versely into an anterior and a posterior pait. Lateral lubes 
of tlic foot, with rather a thick border, and reflected upwards. 
Head scarcely distinct. * No tentacuia. Branchim dorsal, 
situated under the posterior portion of the mantle. Shell con¬ 
cealed in the mantle, above the branchiae, and not adhering to 
the animal by any muscular attachment. 

Shell very thin, partially convolute, and spiral^n one side; 
no columella, nor projecting spire; aperture very large, di¬ 
lated at the upper part. 

One Species. SullcBa aperiat (Bulla aperta. Linn.') 

The last whorl of the volute, i> tcrniiiiated by the right 
margin of the aperture. European Seas. PI. '^JI. Fig- 122. 

3. BuUa§. 

Body oblong-oval, slightly convex, divided at the upper part 
into two transverse portions ; mantle posterioil]|||^UDate. Head 
veiy indistinct. No apparent tentacuia. Branchim dorsal, 
posterior; covered by the mantle. Anus on the right side. 
Posterior part of the body covered by an external shell, ad¬ 
hering by a muscular attachment. Shejl univalve, oval-glo¬ 
bular, conyolate: no columella, nor projectipg spire, or only 

ike t Jeneartp fdliid toiheimOa.^^ 

% 4 A bubble. 
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Tery slightly elevated; aperture the whole length of the shell i 
right margin acute. 

The bulla difiers from the bulleca, by the shell being com¬ 
pletely convolute, always visible externally, and only partially 
covered by the hmdei part of tlie animal, which adheres to it 
by a muscular attachment. The animal even hides com¬ 
pletely in the shelL In the bullma the shell is imper* 
fectly convolute, wholly concealed by the posteiior pait of the 
mantle, but not afiixcd to it, and not at all visible exteinally. 

The genus bulla of Linneus was \eiy vague and mcon- 
veniently extensive, as is evident fiom lus JB ovmfi, achatma^ 
^cuA, terebcUum^ &cc , shells whicli belong to very diScrcnt 
genera and even families. Bru^uiLie icformed the genus, and 
disUnguibhcd it clcaily from the oi xda, but lie left the hulltea in 
it, which Lamarck has since separated* The bullx aic gene¬ 
rally ventricose shells* 

Type* Bulla hgnaria^m (Idem. 1 inn ) 

Shell oblong, loosely convolute, attenuated towaids the 
spire, transveibcly striated, pale yellow, ^pirc truncated; 
umbiliOItted* European Seas PI VII. I ig. 123. 11 Specits** 


bth Family. ^ 

Laplysiaka* Gcncia.) 

Branchiae placed in an appropriate cavil}, near the posterior 
part of the back, and covered by an opcicuku scutcheon. 
Tentacula. 


The Laply^^iana icscmble large limaccs, but their body is 
broader, and laiger towards the posterior part, and the borders 
of the mantle arc moic ample* The head projects considerably 
forward, and has four tentacula, two near the mouth, and two 
behind* Theyattcr aie the largest, nearly car-shaped, or 
sotnetimes s^mi^tubular. They are distinguibhed from the 
ballieanaby the opercular scutcheon which covers the branchial 
cavity, w^Ich, as well as the tentacula, is wanting m that 
family. Thia scutchepn contains a horny or cretaceous piece, 
the dement of a shett, ^hich has nev^r the dagUlar cpnvolnr 
tion of that of (he bulla, oi bullsca. The laplysiana breathe 
only water. 


* Bilcngxns to uood. 
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Laplysia 

Body creeping, oblong, convex, bordered on each side by a 
wide mantle, which, when at rest, covers Ujo back. Head 
supported by a neck; four tcntacula, t^o superior, auriformt, 
two near the mouth. Byes sessile, in front of the auriforia 
ientacula. Scutcheon dorsal/semi-circular, subcartilaginous, 
fixed by one side, and covering the branchial ca^y< Anna 
behind the branchiiv. 

lire mouth of the laplysia is cleft longitudinally, almost like 
that a hare, and the cavity of the stomach is lined with littlo 
solid scmi-cartilaginous, py^jUmidal bodies, which defend the 
internal surface of that organ. The laplysia swims with ease, 
but rruwls slowly. 

Typo. Laplifsia dcpilans\. (Idem. Linn.') 

Body livid, hlackisli brown; posteriorly obtuse. Shell, a 
doLsal, subcaitilaginous sculclieon, Mediterranean. PI. VII. 
Fig. 124. 3 Species, 

2 . Dolabelltt^* 

Body crawling, oblong, contracted anteriorly, posteriorly 
dilated, and obliquely truncated by an iuclined orbicular plane; 
holders of tlu^ mantle folded closely on the back. Four semi¬ 
tubular tcntacula disposed in paits. Operculum of the branchise 
containing a bhell, coveted by the mantle, and situated near 
the posterior part of the back. Anus dorsal near the branchlse, 
in the middle of the orbicular facet. 

Shell oblong, slightly arched, securiform ; contracted, thick, 
cailoue, and nearly spiral on one side; wider, flatter, and 
thinner On the other. 

Type. Dolabella RumpJni\\. 

Shell thick at tliu base, callous, subspiral; (](||[ated at the 
upper part, thin, wcdge*sliapcd. Indian Ocean. PI. VII. 
Fig. 125. 2 Species. 

* Airtk.ura, a lehieh ennnot be cleaned. 

i fbim hr srmllar to that of a hare's rar. . ^ 

i the hair te fell <u/—an effect attrihutiMS a fetid whitish mocas, 

wUfih wtdes when the aiiimal is touched. If excites nausea, and even 

when the dninal is iemf^ed. it excites nausea, and even voniltviy* 

^ A little nxsj or hatchet. 

il Qf 
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7th Family. 

LiMAoiAiTA. (5 Geiwfra.) 

Branchtea resembling a vascatar network/ extendi over the 
side of an appropriate cavity» the aperture of which the animal 
contracts or dilates at pleasure. They breathe only free air. ^ 

This family is very remarkable, the individuals which com¬ 
pose it beiifg the only gasteropoda that breathe nothing but free 
air, although their respiratory organ is truly branchial. Hence, 
Lamarck proposes to call them pncximohranchiat. They are 
quite, or very nearly, naked. Their body is long, creeping on 
an attached ventral diik, and bordjired at the sides by an, offen 
very short, mantle. They live in the neighbourhood of water, 
or in cool, dobmp places. 

' 1. Onciiidium. 

"'This genus has no bhcll. 

.2. Paumaculla. 

body creeping, oblong, inflated near the middle, where the 
scutcllum is situated, termfoated by a tail, compressed at the 
sides, acute above. Scutcheon oval, fleshy, adhering to the 
posterior part, anteriorly free, containing a shell, and notched in 
the middle of its right border. Orifice for respiration, and 
anus under the fissure in the scutcheon. Four tentacula; the 
two posterior the largest. Orifice for generation between the 
two tentacula, on the right side. 

The Parmacclla is a land animal, nearly allied to the Umax, 
but distinguished from it by the anterior half of its scutcheon 
not being attached to the body. In each genus the scutcheon 
envelopes a solid, cretaceous body, which, in the ^psutnacelta, 
has the true form of a shell, whilst, in the Umax, it is the mteih 
element of One. 

Type. Parmacella ealicmlata 

* Cyp-^ped ,—Shell small, like a very flat bowl of a spoon, with^a vciy 
shoit ps^iilifoim spire, contracted at its base, the Hpertnm^hf Its SjifrbVcftfy 
MnaU, but the^4»uler Up very much spread out, and rather irregular^'-i- 
** covered on the outslde^wUh a Ughb^brown, UuOy henfif \Tltt 

epeciflsmroe and descripfioti of the Parmacella,.which Hhsi|mvft>fFl«sw4h 
out type, IS tfiUcen from Mr. G. B. jtowsrhy* (GlSi«ra*qf ttiiTffhwif 
The alicll, from which our figure is taken, waa^J^Viialied us by the 
kindness of Mr. Henry Stutrhbury. Lamsrck.gives but one species, P.OH- 
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3. tiraax^ 

Body oblong, nake4jr creeping, convex above, furnished an-* 
tcnorly with a coriaceous, subrugosc shield; below, with a flat 
longitudinal disk. Four retractile ten^cula; the two posterior 
largest, with eyes the^^summit. Branchial cavity under the 
shield, at the anterior part of the body. Orifice for respira¬ 
tion, and anus, at the right sido of the bhicld ; that jfor genera¬ 
tion ii^ front, between the two tentacula on the tiglit. 

The limax is a land animal; its skin is more or less rugose 
aofi Sulcated externally. It has much analogy with the helix 
and bulimus, from which it difiers piincipally in having no true 
shell, and by its shield, an& other essential peculiarities. It 
creeps slowly, using its tentacula to feel the bodies tliat lie in 
its way, and which it projects and retracts, in the same man¬ 
ner that one turns the finger of a glove inside out. The ani¬ 
mal is hermaphrodite and herbivorous, and frequents shady, 

a 

damp places. 

Type. Limax rttjus 

Body longitudinally sulcated, reddish above, white under* 
neath. Infests garderis, &c, PI. VIL Fig. 127. 4 Species. 

4. Ti:3tacei.i.a. 

Body creeping, elongated, limaciforra, furnished vfith a shell 
at the posterior extremity* Four tentacula, the two largest 
with eyes at the summit. Orifice for respiration, and anus at 
the posterior extremity that for generation under the largest 
tcjQtaoulum, on the rigbt^ide. 

Shell very small, external, subauriform; apex sli^tly spi¬ 
ral ; aperture very large, oval, obliquely effuse; left margin 
iav<dutei. 

The testacella is chiefly distinguished from the Umax by the 
very small shell rrhich covers the posterior extremity of the 
animal. It is, however, less allied to the limax. than is the 

wU)j respect to the branchial cavity, and tlie posi- 

« »> * > 1' I* I ^ 

andm 'snMifio deaeration nf the sbetl.i^ Mr, Sowerby has adopted 

f^ena 6 rount«f a KtUe tesisoeoua ridge, whu^ sor- 
fnnrtrti thtTmrirriilrT nfthr ritirr, a Utile cup.’* PI. VM. Fftf. 196 . 

RetIdiMh. 


.-SiBk 
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tion of the anus. The testaceila is seldom met with alive, 
living almost constantly buried itt the wherd It piteya on 

eartli-worms. 

One Species. Tcsteuiella haliotidea ** 

No farUier description.' South of Fvf^n^e, FI. VII. Fig. 128. 

4 

, 5. VitiiiitaI 

Body creeping-, elongate, limacifutm, grtotest part straight; 
hinder part separate from the foot, spiral, and enveloped in a 
shell. Several posterior append igcs of the mantle spread over 
the shelly apparently for the puiposc of cleaning it, and portly 
cover it. Four tentacula, the two anterioL very short. Orifice 
for respiration, and anus, very far back, on the right side. 

Shell small, very thin, depressed, terminated above by a 
short spire I last whorl very large. Apcilure large, rounded- 
oval ; left margin arched, slightly involute. 

The Vitrina is small, and frequents cool, shady places* 

One Species. Vttn/ta pellucif/a 

No further desciipliou.; f ranee* PI, VII, Fig. 129. 

Third Order, 

TaACUEIrli'OUA. 

Body spiral at the posterior pari, which is separated from 
the foot, and always enveloped in the shell. Foot free, ilat- 
tened, attached to the inferior base of tlie neck, or the anterior 
part of the body, and serves for creeping. Shell spirivalve, en- 
sheathing. 

The ttadbelipoda differ from the gasteiopodd, by the postc- 
rlpr portion of the body being spirally convolute, and by the 
greater part of the foot being free, and only attached to the 
inferior base of the neck, or fore-part of the body. The spiral 
portion of the body never projects beyond the shell, its natural 
oonformatron not allowing it to extend itself in a straight hne* 

AU the trachelipoda are conchife^rous; their shell/gencrally 
external, is always more or less spiral. 

Tha^^enera and spedes cf ibis order arc mvch mor^ 

* LUee a t From vUnm, glxu, t frmtvnrttit. 



237 


Lamftrck^g Gh-nirt of SheU$. 

rous and diversiBed than those of tho gasteropoda. The greater 
part of thmxt inhabit the ttea> some live in fresh water, and 
Others oa land* The shell of the latter is not at allp or only rety 
slightly, pearly, and generally has no other external projections 
than the fitrioe of growth* 

Lamarck divide# the tiachelipoda into two sections* 

Section I. 

TitAcnEXiroBA, without any Siphon. (Phytiphaga •.) 

No projecting siphon; animal generally breathes by a hole. 
Tho greater part feed on vogetahleSf and arc furnished with 
jaws. 

Aperture of the shell entire; base without any ascending dor* 
sal notch, or canal. 

This section contains ten families* 

I St Family. 

CoEiMACXA. (11 Genera.) 

Breathe air; some famished with,ftn operculum, others not; 
tcntaoula cyllndiical. 

Shell spirivalvc; no external projecting parts, except the 
striae of growth; light margin of the aperture often curved 
outwards. 

All the colimacca are land animals; the first nine genera 
have four tentacula, the two last, only two. 

1. IIeeix f. 

Shell orbicular, convex, or conoidal, sometimes globular; 
spire but little elevated. Aperture entire, transverse, very ob¬ 
lique, contiguous to the axis of the shell; margins disunited by 
the projection of the penultimate whorl. 

The Helix is distinguished fVom the pupa, by the general 
form of the shell, which is never cylindrical, and by the borders 
of the aperture being disunited; from the buHnius, by the 
aperture being rather transverse than longitudinal, and its plane 
very oblique, and almost perpendicular to ihe axis of the s{>iro; 
and from the planorbis, by the left margin of the apeiturc 

a XfrriivAroiu. t A spiral Ihte. 
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being contiguous to the avis of the shell, whereas, in that ge¬ 
nus, it is ve|[y remote from it. Lastly, t^ right margin, in the 
adult helix, is reflected outwards, which it never is in aquatic 
shells. The Helix is readily known by the projection of tlie 
penultimate whorl into th6 aperture, whence Linnxus described 
it, “ aperiurd intus lunatd ; segmenio ^rpuH^^mpto'’ 

'Hic auim.al has gicat resemblance to the limax. 

The species of this genus arc almost innumerable—Lamarck 
describes only those in his own collection. 

Type. Helix gigantea (Helix cornu xnilitaire. Linn^) 

Shfell orbicular^-convexy imperforate, solid, white; epidermis 
red-brown; whoils transversely striated, aperture wide; lip 
white within; margin reflected. Germany. PI. VII. Fig. 130. 
107 species. 

2. Carocolla. 

Shell orbicular, more or less convex, or conoidal, on the 
upper part, with a sharp, angular periphery. Aperture trans¬ 
verse, contiguous to the axis of the shell; right lip subangular, 
often toothed on the lower part. 

The sharp edge of the last whoil, their being always orbicu¬ 
lar, and sometimes considerably depressed, are the principal 
characteristics of the shells of this genus. 

Type. Carocolla ucu/issiwia 

Shell discoldal, convex on both sides, imperforate; periphery 
compressed and very acute; tawny; striae small, oblique, very 
minutely granular; margin reflected, bidentatc at the lower 
part. Jamaica. PI. VII. Fig. 131.—18 Species. 

3. AxostomaJ. 

Shell orbicular, spire convex and obtuse. Aperture rounded, 
tooUu d ^Tithin, ringent, turned upAvards; margin of the right 
lip reflected. 

The singular position of the aperture, directed upwards, to¬ 
wards the spire of the shell, is the characteristic of this genus, 
and peculiar to it. 

* QigmUi£. Lamarck^s second species^kis type is B. 
t Fenr aeuU* t From vpwtnUf and a moitfd*. 
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Typ6. ** Anotidma (H^lix ringens. Linn.) 

* ^<ibt^rt>icitlai*;f*,iconvex on both ' sideff, s^cwhat de« 

bbttrsely eliririate,'imperforate, smooth, whitish; a rir- 
cutar ted’ Httd on the upper part; aperture with five teeth; Up 
veify itiudi*reflected. > PI* Vlf. Fig. 132 .—2 Species. 

4. HfirwciNA. 

Shell subglobuiar, no umbilicus. Apeiture entire, semi-oral. 
Columella callous, transverse, rather flattened, with a sharp 
edge forming an angle at the lower base of the right lip. Oper¬ 
culum horny. 

llie Helicina3 resemble small neritee, hut the latter are sea 
shells. They arc distinguished from the helices by their trana* 
verse columella, which is callous, depressed, and thin at the 
lower part. They are land shells, and inhabit warm climates. 

Type. Helicina neritella. 

Shell ventricosc, globalar«conoidal; smooth, white; margin 
reflected. Antilles, Pl. VII. Fig. 133.—4 Species. 

5. PcPAt. 

Shell cylindrical, generally tliick. Aperture irregular, semi* 
oval, rounded, and subangulac at the lower part; margins 
nearly equal, reflected outwards, and disunited above by an 
interposed columellar lamina. 

Type. Pupa mumta J. 

Shell cylindrical, attenuated, obtuse, thick, white; furrows of 
the whoi^ls longitudinal, oblique; aperture red-brown, biplicate; 
margin reflected, Aniiltes. PI. VII. Fig. 134 .—21 Species. 

6. Cl.AUSXI.lA 

Shell generally fusiform, slender, summit rather obtuse. 
Aperture irregtdar, rounded-oval; margins united throughout, 
free, reflected outwards. 

The essential character of the clausilia, is that'the two bor¬ 
ders Hip. aperture are completely united^ free ia their con¬ 
tour, andi mflc<Aed outwards. 

* Depreaged. t A puppet, t A tntaimy. 

^ baoause the apertureof (he shell to closed by a 

little affMSatasy eonatoUtu of (wo small valves, situated in (he penultimate 
whorl, and not visible externally. 

Voi., XV. 


R 
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Type, Cla^mUa toriicollh . 

Shell reverse, cylindrical, truncated striae straight, ferragw 
uou&*red; neck narrow, angular, and arched ; aperture without 
te^th# kle of Candy. PI. VIl. Fig. 135.—12 Species. 

,, 7. Buhmus tt. 

* «' 

Shell oval, oblong, or turrited; aperture entire, longitudinal; 
margins very unequal, disunited at the upper part. Columella 
straight, si^ooth; no truncation or notch at the base. 

'ITie last whorl of the spire of the bulimus is larger than the 
penultimate; the shell is never orbicular, like the helix; and 
it differs from the pupa, by the great inequality of the two 
margins of the aperture, the right of which is sometimes con- 

I I 

siderably thickened. 

Type. Bulimus heemastomu&X* (Helix oblooga. G;neZ.) 

t 

Shell ovate-oblong, ventricose, subperforate, longitudinally 
striated, whitish-yellow; lip and columella purple. Guyana. 
PI. VIL Fig. 136.—34 Species. 

8. Aciiatina. 

Shell oval or oblong; aperture entire, longitudinal; right 
margih sharp, hever reflected. Columella smooth, truncated at 
the base. 

This genus is well distinguished from the preceding, by tlie 
right margin never being redected, and by wanting that on the 
left; the columella being always naked, very smooth, and trun- 
^cated at the baisc. 

' Lamarck subdivides the genus into, 1. Those shells which 
have the last whorl ventricose, and not depressed,—12 Spe¬ 
cies ; and, 2, Those with it depressed, and attenuated towards 
the base ,—1 Species, 

Type. Achatina perdix (Bulla achatina. Linn.) 

Shell very large, ovate-oblong, ventricose, decussated, white, 
apex rosy; light red, wavy, longitudinal streaks; columella 
violet-purple; interior of the lip white. Antilles. PL VIL Fig, 
137.—In all, 19 Species. 

f BuXifMijVisftifdtle hunger. What title this genus has so strange a 
naia#, we knew uot. . ' 

t BUody-motah. Lamarck's second stecies. His type is D. otatus. ■ 

^ A partridge. 
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9* SuccineA 

Shell OvftI, or ovat««-conical. Aperture large, entire, longitu¬ 
dinal; right margin sharp, not reflected; united at the lower 
part to a smooth, attenuated, acute columella. No operculum. 

The Succinece live^h 9 |bitually on land, in the neighbourhood 
of water, which occasionally frequent They are distin¬ 
guished from the bulimi, by the right margin never being re¬ 
flected, and from the lymnasoc, by their columella being free 
from folds. 

Type. Succinea amphibia f. (Helix putris. Linn,) 

Shell ovate-oblong, very thin, transparent, yellowish; spire 
short; aperture dilated, at the lower part, subverticah France. 
PI. VII, Fig. 138.—3 Species. 

10. Auricula J. 

Shell suboval, or oval oblong. Aperture longitudinal, very 
entire at the base, contracted at the upper part, where the mar¬ 
gins are disunited. One or more folds on the columella. Lip* 
sometimes reflected outwards, sometimes simple and sharp. 

Land-shells, and distinguished from bulimus, by the folds on 
the columella. The genus is subdivided into (I,) those with 
the right margin reflected outwards—10 species; and (2) those 
with the margin simple and sharp—4 species. 

Type. Auricula Midm §. (Voluta auris Midm. TAnn,) 

Shell ovate-oblong, very thick, decussately striated, granular 
above, white; chestnut brown epidermis; spire short, conoidal; 
^middle of the aperture contracted; columella biplicate. 

East Indies, PI, VII, Fig, 139.—14 Species, 

11, Cyclostonia ||, 

Shell of variable form; sometimes subdiscoidal, sometimes 
conical, or turrited, or subcylindrical. Whorls of the spire 
cylindrical. Aperture round, regular ; n^argins circularly united* 
open, or reflected by age. Operculum horny. 

Land-shells, never pearly, generally thin, and without squamie 
or tubercles on the outside, distinguished from the paludiiim 

* Amber-coLmred, t Amphibums, t A lUfle ear. 

^ II xvKXoCf a circlcy and a iHouth> 

■ R 2 
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I 

by thp outward rc6q^tion of the margin of the adult shpll, whilst 
in that genus it is always sharp, and not reflected; from the 
pupa, by the regularity of the aperture, which is never angular. 

Type. Cyclostoma volvulus 

Shell trochlform, deeply umbilicate; transversely striated ; 
variegated with brownish white and red ; spire acuminated ; 
aperture white, or brownish ; margin reflected, PI, VII. Fig. 
140. 28 SpecieSf the two last doubtful. 

2d Family. 

LvMNiEANA. (3 Genera.) 

Amphibious trachelipoda, generally provided with an oper¬ 
culum, and two flattened tentacula without eyes at their sum¬ 
mit. They live in fresh water, and come to tlic surface to 
breathe air. 

t 

Shell spirivalve, generally smooth externally ; right margin 
of the aperture always acute and not reflected. 

1. Planorbis t. 

Shell discoidal, spire flattened, scarcely projecting; all the 
whorls visible on both sides. Aperture oblong, lunate, very 
distant from the axis of the shell; margin not reflected. No 
operculum. 

Fresh water shells, generally thin, brittle, diaphanous; the 
whorls of some are subcylindrical, of others carinate or angular. 
Aperture sublongitudinal, with an internal projection formed 
by the penultimate whorl. 

Type. Planorbis corneusX^ (Helix cornea. Linn,) 

Shell opaque, flat depressed above, broadly iimblicate below; 
horn or chestnut brown; whorls transversely striated. 

France, PI. VII. Fig. 141. 12 Species. 

2, Physa§. 

Shell convolute, oval or oblong, spire projecting. Aperture ' 

* A t From planus^ flat^ and orhit^ an orft. 

t Homp, Lamarck’s second species. HU type, P. cornu arietiHf Mr. 
Sowerby considers as an AmpuUaria, 

§ Mr. Bpwerby is of opinion, that there is not snificient ground for forminj^ 
distinct genera, of this and the following shell. He has therefore struck out 
physa, and placed it with the genus lyinnsea. (Genera of recent and fossil 
shells: No. 8.) 
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longitudinal, contracted^ above. Columella twisted. Right 
margin very tiling acute, partly projecting beyond the plane of 
the aperture. No operculum. 

The physse are fresh water shells, thin, brittle and generally 
reverse. , 'i'hey are distinguished from the bullm by their pro¬ 
jecting spire, and from the lymnma, which they otherwise much 
resemble, by the aperture not being dilated, the right margin 
projecting a little above its plane*. 

Type. Physa fontinalis*, (Bulla fontiiialis. Linn,) 
Shell reverse, oval, diaphanous, smooth, liorn-brown, (lutco- 
cornea;) spire very short, subacute. PI. VII. Fig. 142.— 
4 Species. 


3. Lymneea. 

Shell oblong, sometimes turrited, often rather vcntricose be¬ 
low, generally thin; spire projecting. Aperture entire longi¬ 
tudinal. Right margin acute, its lower part, turning to the 
left and ascending, passes over the columella towards the aper¬ 
ture, forming a very oblique fold. No operculum. 

The very oblique fold on the columella, distinguishes the 
lymuma from the bulimus, and the regular uninterrupted plane 
of the aperture, from the physa. 

Type. Lymncca stagnalis t- (Helix stagualis. , Linn.) 

Shell acute-ovate, ventricose, thin, transparent, longitudinally 
substriated; reddish grey ; last whorl subangular above ; spire 
conico-subulate ; aperture large j lip broad. 

France. PI. VII. Fig. 143. 12 Species. 

3rd Family. 

Melaniana. (3 Genera.) 

Operculated, fluviatile trachelipoda; breathe only water. Two 
ientacula. Operculum horny. 

Borders of the aperture of the shell disunited; right margin 
always acute. 

Most of the shells of this family are exotic, and are covered 
with a brownish green or blackish epidermis. 


• the npringB. Lamarck’s second species ; his type is P. castanea, 

t Of Uagnani wiier». The ^rgt species, L. cohunwiris^ Lamarck has re¬ 
moved to the fcenus Aehatina^^ee erratum. Vol. Hi, p. 678. 
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h Melfetiia*.. 

Shell turrited. Aperture entire, oval or oblong, effuse at the 
base. Columella smooth, incurved. Operculum horny. 

' yp®- Melania truncata t- 

Shell turrited, apex truncated, solid, blackish brown; ribs 
longitudinal, the ^perior most projecting^decussated by^nu* 
merous transverse strim ; whorls plano-convex.. 

Chiiana. PI. VII. fig. 144! 16 Species, 

2- Mclanopsis I. 

Shelj^ turrited, aperture entire, oblong-oval. Columella cal¬ 
lous above, truncated at the bll^, separated from the right lip 
by a sinus. An operculum. 

'I’he callus on the upper part of the columella distinguishes 
the Melanopsisfrom the Melania, as well as its being truncated 
at its base like the achatina, which is never the case with the 
Melania. 

Type, Mclanopsis teeviyata 4- 

Shell ovate-conical, smooth, chestnut colour; six whorls, 
rather dattenod, convex at the spire; the last whorl toward^ 
the spire the longest. 

Archipelayp. PI. VII. Pig, 145. 2 species. 

* 3. Pirenall. 

Shell turrited; aperture longitudinal; right lip acute, with 
a sinus at its base, and another at the summit. Base of the 
columella curved towards the fight margin. Operculum horny. 

Principally distinguished from Melauopsis by having no 
callus on the columella, and from that genus and melania by 
a sinus both at the base and summit of the right Up. 

Type. Pirena terebralis^- (Strombus ater, Linn,) 

Shell subulate-turrited, smooth, black; whorls flattened; 
aperture white. 

. fndia. Ph VIL Fig. 146. 4 species. 

• From jutxaci black, 

t Truncated —^2nU Species. Lamarck’s type is M, asperaia. 

; Vroni bhvk, and o+k, 

^ Smooih---'2nil Species. Iiiimarck*s type is M, costata, 

11 From the ttoinl of a sward'/ H From icrebro, ta pUrce* 



245 


ljatu;|rck*s Ge/wra of She^la^ 

4th Family, 

Pauistomzava. (3 genera.) 

Operculuted, fluviatile trachclipoda; breathe only water. 
Shell opcrculated, conoidal, or subdiscoid^; borders of the 
ai>erture United. 

The shells of this family all belong to fresh water, and have 
a thin grrenibh or brown epidermis. They arc distinguished 
from the three preceding gcncia by the margin of the aperture 
being united. 

1. Valvata\ 

Shell discoidal or conoidal; whorls cylindrical; spaal 
cavity complete, or not d<‘rangcd by the penultimate whorl; 
aperture rotundate; margins united, acute; operculum oibi- 
cular. 

Type. Valvata ptscinaZis f-. 

Shell globose-conoidal, subtrochifoim, perforate, whitish; 
about five whorls ; apex of the spire obtuse, 

JF*ra?ur. PI, VII. tig. 147. 4 species are known, but La¬ 

marck only describes the above. 

2, Paludinat- 

Shell conoidal, whorls rounded or convex, modifying the 
spiral cavity; aperture rounded oval, longitudinal, angular at 
the summit; the two margins united, acute, never curved out** 
wards; operculum orbicular, horny. 

The paludinee generally live ia fresh water, though some 
inhabit brackish, and even salt, water. They are distinguished 
from the valvatm by the somewhat elongated and angular form 
of the aperture. ^ 

Typo. Paludina vivipara^, (Helix vivipara, Linn,) 

Shell vcntricosc-conoidal, thin, diolphanous, very delicately 
striated longitudinally, brownish green ; obsolete, brown-red, 
transverse bands ; five whorls, rotundate, turgid ; sutures very 
marked. 

France, PI. Vll. Fig. 148* 7 species. 

Knhtt, doof', or f ahr. + (ijfhepooh, 

; Vrotn pahist ft marsh, i Vttijwtowi 
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3. Ampullciria 

Shell globular, ventricose, umbilicate at the base; no callus 
on the left Up ; apeiture entire, longitudinal; margins united ; 
right margin not r«&ecte4 i* an operculum. 

The last whorl is, at least, four times as large as the penulti<- 
mate. The columellar lip projects, and is reflected over tlie 
umbilicus, forming a half ft^nnel, but no callus. The shells of 
this genus are generally large. 

Type. Amptillaria Cuyanensisf* 

Shell ventricose-globular, solid', longitudinally, and unequally 
striadll; epidermis brown ; six whorls ; last whorl the largest; 
aperture orange-coloured. 

Rivers of Guiana* PL VII. Fig. 149. 11 species. 

5th Family. 

Neritacea. (4 genera.) 

Qperculated trachelipoda ; some inhabit fresh water, otbprs 
are marine. 

Shell fresh-water or marine, semi-globular or flattened oval; 
no columella; left margin of the aperture acute, transverse, 
and resembling a half partition, with which the operculum 
articulates. 

1- NaviceilaJ. 

Shell elliptical 6r oblong, convex above; summit straight, 
depressed to the margin; under side concave. Left margin 
flattened, acute, narrow, toothless, transverse §; operculum 
solid, flat, with an acute lateral tooth. 

Exotic, freshf-water . shells; distinguished from nerita and 
neritina by the summit not being spirally convolute. The 
transversg, left lip, never covers half the cavity. 

Type. NaviceUa tessellata ||. 

Shell oblong elliptical, thin^ diaphanous, tessellated with 
yellovrish and brown oblong square spots; vertex maginab not 
projecting. 

Rivers qf India* PI. VIII. Fig. 150. 3 species. 

• Amp/ulla^ a tvide-beUied bcHle* t Qf Guiana* % Pro naricu/a, a little boat* 

^ The iransyerse position of the flattened left lip gives the shell, when 
held with the coflCHTe side upwards, the appearance of a little bdat With 
a haJf*deck. H TestdUUed —3rd Species. Lamarck's type is N. elUptica* 
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^ 2, Neritina 

. Shell tbm» semi^globuiar or *oval, flattened on the loWer 
part; no umbilicus. Aperture semi-circular; left lip flattened, 
acute ; no teeth, nor crenations on the internal face of the right 
margin* Operculum furnished with a projecting apophysis, or 
lateral toothy on one side. 

Fresh-water shells, generally thin, and smooth externally. 

Type. Neritina pulligera\, (Nerita pulligera. Idnn.) 

Shell ovate, delicately striated, blackish brown, dotted with 
small round young shells, which adhere to it; lip dilated, thin, 
white internally; margin acute; lower border yellowish; lip 
crenate. 

India. PI. VIII. Fig. 151. 21 species. . 

3. Neritat- 

Shell solid, semi-globular, flattened on the lower part; no 
umbilicus. Aperture entire, semi-circular; left lip flattened, 
septiform, acute, often crenate; internal face of the right lip 
crenate. Operculum furnished with an apophysis. 

All sea*sliells, solid, rather thick, and agreeably varied in 
colour. The spire is but little elevated above the last whorl. 
The operculum is crescent-shaped, horny, or calcareous, and 
exactly closes the aperture. When the animal comes out of 
the shell, the operculum falls back on the flat part of the colu¬ 
mella, like a shutter. The nerita differs from neritina by the 
internal face of the right marginJ[)eing crenate, and from natica 
by having no umbilicus. 

Type. Nerdta exnvia §. (Idem, Linn.) 

Shell thick, white, spotted with black; ribs transverse, those 
on the back acute, rough-squamose, decussated by longitudinal 
striee; interior of the lip crenate; upper part of the margin 
verrucose, and toothed. 

Indicun Ocean. PI. VIIL Fig. 152. 17 species. 

4. Natica. 

Shell sub-globular, umbilicated; aperture entire, semi- 

* Dim. of Neriia. -t Bewing^ its ^ifung. 

. From ike Oreek tiam«/or u kind rtf sea sktlii-^/rnat n«#, to sscim^ 

because it swims on ike sen* $ itxuKtaf, xjnnls. 
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circular; left lip ohliq^ue, not crenatc, callous; form of the 
umbilicus modified by the callus, ancf sometimes covered by it; 
right lip acute, always smooth internally ; operculum generally 
solid, calcareous. 

Sea-shells, distinct from nerita, by the umbilicus, and by the 
columellar margin not being crenate, but smooth, and callous, 
and by tlie smoothness of the interior of the right lip. 

Type. Neriia glaucina*, (Idem, Linn.) 

Shell suborbicular, inflated, thick, smooth, wliitish yellow, 
and coerulescent; spire short, oblique; callus subdivided, partly 
covering tlic umbilicus, red. 

Bay of Campeachy. PI. VIII. Fig. 153.—31 species. 

* Cth Family. 

lANTIIINEAt. (1 Genus.) 

Shell inflated, conoidal, thin, transparent. Aperture triangu¬ 
lar. Columella straight, projecting beyond the base of the 
right lip; a sinus in the middle of the latter. No operculum. 

Sea shells, always found at the surface of the water, of a vio¬ 
let colour tliroughout, very thin, transparent, and brittle. 

Type. Ja?ithina communis J. (Helix lanthina. Linn.) 

Shell ventricose-conoidal, longitudinally sub-rugose, trans¬ 
versely delicately striated, violet; last whorl large, angular; 
apex of the spire rathei' obtuse. Mediterranean. J^l. VIII. Fig. 
154.—2 Species. 

7th f^amily. 

Macrostomiaka §. (4 Genera.) 

Shell auriform, aperture extremely dilated, margins disunited. 
No columella, nor operculum. 

I. SlGARETUS. 

Shell sub-aurtform, nearly orbicular; left margin short, spiral. 
Aperture entire, very dilated, longitudinal; margins disunited. 

The shell of the Sigarctus is concealed under the mantle of 
the animal. 

♦ Btuishj or aea~grern colour. * Ffoi» /an/Aifm, a violet, 

i Common. $ From and a mouths 
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'fype. Sigaretus haliotoidetts ' (Helix haliotoidea. Linn.) 

Shell auriform, back depressed, convex; undulately striated 
transversely, whitish; spire very obtuse; aperture very dilate; 
umbilicus covered. Atlantic Ocean. PI. VIII. Fig. 155.—4 
Species. 

SroMATErrA t- 

Shell orbicular or oblong, auriform, imperforate. Aperture 
entire, large, longitudinal; right margin effuse, dilated, open. 

Distinguished from stomatia, by not having the transverse 
rib of tffat shell, nor the right lip so much elevated; and from 
the haliotis, by wanting the foramina, or row of perforations, 
which mark that genus. They are all sea shells, pearly ex¬ 
ternally. 

Type. Stomatella sulcifera J. 

Shell sub-orbicular, convex, thin, transversely sulcated, very 
delicately striated longitudinally, reddish-grey; furrows rather 
rough ; spire slightly projecting. Neiv Holland. PI. Vlll. Fig. 
156.—5 Species. 

3. Stomatia §. 

Shell auriform, imperforate; spire prominent Aperture en¬ 
tire, large, longitudinal; right and columella lip equally ele¬ 
vated. Dorsal rib transverse, tubcrculated. 

Distinguished from haliotis by Uie dorsal rib being imperfo¬ 
rate. Sea shells, sometimes very pearly. ^ 

Type- Stomatia phymotis\\. (Haliotis im perforata. Chemn.') 

Shell resembling a haliotis, ovate-oblong, back convex, stri¬ 
ated, nodular, silvery; spire minute, contorted ; lip thin, acute. 
Indian Ocean, PI. VIH. Fig. 157.—2 Species. 

4, Haliotis IT. 

Shell auriform, usually flattened ; spire very short, sometimes 
depressed, sublateral. Ape^ure very large, longitudinal, and, 
iu the perfect shell, entire. Disc perforated with holes, dis- 

* lAke a kalioiis. t Dim, frtmi a mouth. 

i lyrrotced. 3d Species.—Lamarck’s type is S. tmbricata. 

9 Frmn the Mitu Greek u'ord us the last genus. 

jl f'rom a mushroom^ or Ike knotty excrescence of a tree, and wj, an ear. 

^ From AXf, the sea, and wt, an ear. 
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posed in a line parallel to, and near the left lip; the last hole 
incomplete, forming only a notch. No operculum. 

Type. Haliotis Iris (Idem. G^neL) 

Shell rounded-oblong, very large, thin, rugose-plicate, pret¬ 
tily varied with green, red, and blue; spire sub-prominent, ob¬ 
tuse; left lip elevated- New Zealand, PI.VIII. Fig, 158,— 
15 Species. 

8th Family. 

Pjlicacea t* Genera.) 

A 

Aperture of the shell not dilated; columella plaited. 

All sea shells, distinct from the Auricula;, which are land 
shells, by their general form and projecting spire; and from 
the VolutsD, Mitrm, <5c.» by having no notch at the base of the 
aperture. 

1- Tokkatella J. ' 

Shell convolute, ovate-cylindrical, generally striated trans¬ 
versely ; no epidennis. Aperture oblong, entire; right lip acute ; 
one or more plaits, usually thick and obtuse, on the columella. 
Spire prominent. 

Type. Tornattllafiammea\» (Voluta flammoa. Linn^ 

Shell oval, ventricose, transversely striated, white, with red, 

wavy, longitudinal markings; spire conoidal, columella witli 

one fold. PI.VIII. Fig. 159.—6 Species. 

♦ 

2. Pykamidella ||. 

Shell turrited, no epidermis. Aperture entire, scmi-oval; 
outer lip acute. Columella straight, projecting at the base, 
subperforate; three transverse folds on the columella 
Type. Pyrmidella dolabrata H. (Trochus dolabratus. JLinn,) 
Shell conico-turrited, perforate, smooth, white, with sur¬ 
rounding yellowish lines ; columella recurved ; interior of the 
lip toothed, and sulcated. South Ikmerica. PI. VIII. Fig. 160. 
5 Species. 


0 

* A rainlffnc, 2d specips.-^-Lamarck’s type is /i. vUdte, 

+ From plicoy to fold, % From torno^ to turn in a lathe. 
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9th Family, 

ScALARTANA. (3 Genera.) 

No plaita on the columella; margins of the aperture circu¬ 
larly united. All sea shells. 

l^he shells of the Scalariana have a tendency to form a loose 
spire, so that the whorls arc often disunited, and do not rest 
one on another. 

1. Vermetus 

Shell thin, tubular, loose spiral; spire adhering by the apex. 
Aperture orbicular, margins united. Operculum cartilaginous. 

This shell has great resemblance to a serpula; its animal, 
however, is not one of the annulata^ but a true moUuscuntf and 
properly placed with the trachelipoda. (See Adanson's Senegalj 
FI. xi. fig, 1. Vermetus.) The vermeti arc commonly found in 
groups, twisted together. 

One Species, Vermetus lumbricalis t- 

Shell attached by the apex of the spire, extended anteriorly 
into an ascending tube, thin, transparent, reddish yellow. 
Senegal PI, VIII. Fig. 161. 

2. SCAEARXA t- 

Shell sub-turrited, spire more or less elongated, last whorl 
rather larger than the penultimate; ribs longitudinal, elevated, 
interrupted, sub-acute. Aperture nearly round; margins cir¬ 
cularly united, and terminated by a thin curved varix. 

Type. Scalaria pretiosa §. (I’urbo scalaris, Linn*) 

Shell conical, umbilicated, loose, spiral, pale yellow; ribs 
white; whorls disunited, smooth, the last ventricose. Indian 
Seas, PI. Vlll. Fig. 162.~7 recent species, and 3 fossil. 

3. Delfhinci^a ||. 

Shell subdiscoidal, or conical, umbilicated, solid, internally 
pearly, whorls of the spire rough, or angular. Aperture entire, 
round, sometimes triangular; margins united, generally fringed 
or varicose. 

Distinguished from turbo, by the united toargins, 

♦ JFVont.vmnvr, a t From lumhricwty an eurih-U'Ofm, 

t From scalUy a of otepo. 4 Costly^ preciwis* 

11 Qim. from Mphmwt^ ti 
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Type* I>elphinula laciniata ♦. (Turbo dclphinus. Linn,') 

Shell subdiscoidal, thick, transversely rudely sulcatcd ; fur¬ 
nished with very large, curved, ramose, jagged appendages; 
variegated with red and brown; spire obtuse, Indian Ocean, 
PI. VIIL Fig- 163,—3 recent species, and 7 fossil. 

10th Family. 

TurbinACZA+. (8 Genera*) 

Shell turrited or conoidal; aperture round or oblong, not 
dilated; margins disunited. 

All sea-shells, and appear to be operculated. When placed 
on their base, the axis is always more or less incHued, never 
vertical. 

1. Solarium b 

Shell orbicular, depressed conical; umbilicus open, always 
crenate or toothed on tlie internal margins of the whorls. 
Aperture aubquadrangular ; no columella. 

The crenate umbilicus of the solarium sufticicntly distin¬ 
guishes it from the trochus and planorbis. 

lype. Solarium perspectivtim%. (Trochus perspec- 

tivus. Linn,) 

Shell orbicular, conoidal, longitudinally striated, whitish 
yellow ; bands articulated with white and brown, or chestnut 
colour n^r the sutures ; crenations of the umbilicus very 
small. Indian Ocean* PI. VIII. Fig. 164. 7 recent species, 

and 8 fossil. 

2. Rotellall* 

Shell orbicular, shining, no epidermis; spire very short, 
subconoidal; lower face convex, callous. Aperture semi-* 
circular. 

Distinguished from trochus by the lower surface being 
remarkably callous, and from the helicina by the callous not 
being confined to the columellar lip, but extending over a 
large portion of the lower side of the shell. 

Type. Rotella lineolata^, (Trocjius vestiarius. Linn.) 

9 

> 

* t From iurhinaiiM^fadSoned like n top? 

t A tim din/. ^ Perapectwe* 

\\ A very amaU u-heel. % 3farked urith little Unea. 
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Shell orbicular, convex, conoidal, very smooth, pale flesh- 
colour ; numerous undulated, brown,longitudinallines ; whorltf 
contiguous ; lewder face white. Mediterranean^ PI. V11I« Fig. 
165« 5 Species. 


3. Trochus 

Shell conical, spire elevated, sometimes rather depressed; 
periphery more or less angular, often thin and acute. Aperture 
depressed transversely; margins disunited at the upper part. 
Columella arched, more or less prominent at the base. An 
operculum. 

Many trochi have a brilliant pearly surface, and several 
have longitudinal ribs, which, we believe, are never found, in 
the turbo. 


Type. Trochus imperialist. (Idem. GmeZ.) 

Shell orbicular-conoidal, apex obtuse, browm inclining to 
violet above, white below; transverse furrows, imbricate- 
squamose; whorls convex, turgid, radiated with a squamosc 
margin; squama; complicate; umbilicus funnel-shaped.— South 
Seas. PI. Vlll. Fig. 166. 69 Species. 

4. MonodontaJ. 

Shell oval or conoidal. Aperture entire, round; margins 
disunited at the upper part. Columella arched, truncated at 
the base. Operculum orbicular, thin, horny. 

Distinguished from trochus chiefly by the more circular form 
of the mouth; from turbo by the columella being truncated at 
the base, and forming a characteristic dentiform projection in 
the aperture. 

Type. Monodonta pagodus^, (Turbo pagodus. liifin.') 

Shell obliquely conical, imperforate, tubercular, ribbed longi¬ 
tudinally, transversely furrowed, broAvntsh grey; ribs termi¬ 
nating in long, compressed tubercles beyond the margin of 
the spires; lower face white, with concentric furrows, pimpled. 
Indian Ocean. PI- VIII. Fig. 167. 25 Species. 

5. Turbo 1|. 

Shell conoidal, or subturrited ; periphery never compressed; 


^ A top. 

t From W, and Q^.irfo«€Ar. 


t itnpcfiaU 

$ Pitgoda. It A wreath. 
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whorlft always round. Aperture entire, round, not disturbed 
by the penultimate whorl; lips disunited at the upper part, 
columella arched, flattened, not truncated at the base^ An 

m 

operculum. 

The axis of the shell is generally more inclined than that of 
the trochus. 

Type. Turbo marmoratus*, (Idem. Linn.) 

Shell subovatc, very ventricose, imperforate, smooth, marbled, 
or subfasicated with green, white and brown; last whorl trans¬ 
versely nodular, in three directions ; upper nodu^s largest; 
base of the lip expanded, caudate; mouth silvery. Indian. 
Ocfian. PL VIII. Fig. 168, 34 Species. 

6. Planaxist. 

Shell oval-conicai, solid. Aperture oval, sublongitudinal- 
Columella flattened, truncated at thd base, separated from 
the right lip by a narrow sinus. Interior face of the right lip 
furrowed or striped, with a callus running under its summit. 

The planaxis is distinguished from phasianella by the trun-* 
cation of the columella; it is transversely furrowed externally, 
and generally of small size. 

Type. PZanaxu sulcataX^ 

Shell ovate-conical, imperforate, transversely sulcated, white, 
spotted with black; spots subquadratc; margin of the lip 
crenate; internally striated. Antilles. PI. VIIL Fig. 169. 
2 Species. 

7. Phasianella^. 

f 

Shell oval or conical. Solid; the last whorl much larger 
^han any of the others. Aperture entire, oval, longitudinal, 
inclined obliquely towards the base of the columella, round at 
the lower part, and contracted at the upper; lips disunited at 
the upper part; right margin acute, not reflected. Columella 
smooth, compressed, attenuated at the base. Operculum caK 
careous or homy. 

Generally smooth, brilliant shells, without any epidermis, 
and omanaented with various fively colours. 

MmhUd» ^ Flattened nxia i X )F'arrowed» 

^ Dim, fiam Phauunwt a pheasoiti. 
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Phasianella bulimoides*. (Buccinum australe. 

f 


Type. 

Gwrf.) 

Shell oblong-conical^ rather thin, smooth, palish yellow, 
transversely fasciated; fasciae numerous, variously variegated 
and spotted ; %pex of the spire acute. New Holland. PL VIII. 
Fig. 170. 10 Species. 

8. Turritellat. 

Shell turrited, not pearly. Aperture rounded, entirci margins 

■* 

disunited at the upper part, not redecte^. outwards; a sinus in 
the right lip. Operculum orbicular, horny. 

Distinguished from turbo by .the general form of the shell, 
and by the sinus on the rightrlip^ a constant character. Most 
of the species arc transv^sely carinated or striated, but none 
of them have vertical ribs, varices, or tubercles.. 


Formerly all .the turrited shells were called screw shells. 
Thus turritella, scalaria, c^rithium, ^c., were all confounded 
with the true screw shell, terebra, 

4 , 4 

Type. Turriteliaduplicatat' %(Turbo duplicatus. Lmti.) 

Shell tflrrited, thiejk, heavy, transvqrsely sulcatad and ca¬ 
rinated, whitish yelloWsr apex reddish ; whorls convex, cari¬ 
nated ; the two middle carinse most prominent. Coast ofCoro^ 
mandel. PL VIII. Ffg- 171. 13 recent Species, and 2 fossil §. 

Skctioii in 

T 

Traciiejlipoda. with a projecting siphon. (Zoophaga||.) 

The animals of this section breathe only water, which, is 
conveyed to the branchiec by the projecdqg ^iplion. They are 
all carnivorous, marine, without jaws ; and have a I'ctractilc 
proboscis. Two tentadirfa on thAhead. 

Shell spirivalve, enshcathing, aperture * canaliculated or 
notched, or merely i^cline^at the ba^e. 

^ TtesembUnff a bulimus. ^ frSin turris^ a ^le tdiccr. 

I D(^ttbledy^because it in hi-carinuted. * 

^ Desniarets has described a new ffenus, established by Frcminville, 
which we shall add in this place... Jt has been called itissoa ; we aive a 
figure of one species. 

Shell univillve, oblong or turrited, g^erally furnished with prominent 
lon^tudinal ribs, aperture entire, oval.obli^ue; no canal at the base i bo 
tooth,nor plait; inargicM..united,or nearly united ; right margin infiatedtiiot 
reflected. No urobinm^. Ou(f iif Genoa. Fig. \T2. (Vide iV 0 tiveaii. 0 id- 
letin des Sciencest ot NmstseSa, Picttoitnatre d'Histovre NatureUe.) 

il Camivwus. 

Vox. XV, S 
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Lamarck’s Gejiera of SMh. 


This section contains five families ; in the two first the canal 
at the base of the aperture is always manifest; in the thiid it 
disappears, and the two last have only a notch, and a small, 
low, inclined marghi, 

1st Family. 

CiXALircRA, (11 (ienera.) 

Shell with a canal, variable in length, at the base of the 
aperture, the light margin of which docs not alter by age. An 
operculum. 

This family is separated into two divisions. 

Ist Division. 

No constant varix on the right lip. 

1. Cerithium*. 

Shell turrited. Aperture short, oblong, oblique, terminated at 
the base, by a short truncated or curved canal; never notched, 
A slight channel at the upper extremity of the light lip. Oper¬ 
culum small, orbicular, homy* 

The spire of the shell constitutes at least two thifds of its 
whole length; the last whorl being but little larger than tlic 
preceding one, the shell has the form of an elongated pyrami¬ 
dal cone ;* surface generally^ striated or tubercular, and some¬ 
times varicose. ' 

A thorough knowledge of this numerous genus is very im¬ 
portant to the modern geologist. 

Type. CeritJiiuPi (Strombus palustris. Lvin,) 

Shell turrited, thick, lonfitudinally plicate, transversely stii- 
ated, brownish; whorls tri-striated, the It^st witli very numerous 
sulciform striae^; lip sub»crenate. 

East Indtes. PI. VIII, ,Fig- 173., 36 recent species, and 60 
fossil. 

2. Ple\,0a>maJ. 

Shell turrited, or fwforro, terminated at the lower part by a 

• From CeitteSy a of a wartn edtowr '/ 

i wtke marshes: Lamarck’s 2d genus; bis type UfJL^anieum, 

X From erXit^, ihe8ide,amd n/Mvo to cut* denoting IMP^nracteristie fissure 
on the right lip. « 
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straight canals mora or less elongated. A fissure or sinus in 
the upper part of the right lip. Operculum oblong, horny- 

Type. Pleurotoma Bahylonica*. (Murex Babylonius. Luxn.) 

Shell fusiform, turrited, transversely carinated, and banded, 
white; bandaspotted with black, spots quadrangular; whorls 
convex ; base rather long. 

Indian Ocean. PI, VIII, Fig- 174. 25 recent species, and 30 
fossil. 

3. Turbincllat- 

Shell turbinate, or subfusiform, channelled at the base ; from 
three to five compressed, transverse folds on the columella. 

Distinguished from volula, by the canal at the base of the 
aperture; from murex by having no varices, and from fascio- 
laria by the direction of the folds on the columella. 

Type. TurbineUa cornitjeraX^ (Voluta turbinellus. Linn.') 

Shell ovate-turbinated, *subtriangular, transversely sulcated, 
with white turbercles on every side ; interstices of the tubercles 
black; upper part of the last whorl ^surmounted by thick elon¬ 
gated tubercles, trifurcate pevtcriorly, and near the base, muri- 
cated with other simple tubercles ; spire very short, acuminated; 
columella quadriplicate. 

Indian Ocean. PI. VIII. Fig, 175. 23 Species, 

4. Canccllaria §. 

Shell oval or turrited. Aperture sub-canaliculate at the base; 
canal very short or scarcely perceptible. Columella plaited; 
folds numerous or few, generally 
internally' 

Type, CanccUaria *^reticulata\\. (Voluta reticulata. Linn.) 

^ t 

Shell ovate, Ycntricose, perforate, thick, transversely rugose, 
reticulated with oblique longitudinal strim, slightly marked with 
yellowish white, and red ^ones; wfctprls convex; sutures com¬ 
pressed ; upper part of the dolunlelfa smoj^th, ^ lower portion 
triplicate. 

South AtlanHc Ocean. PL VIII. Fig. 17(5. 12 recent species, 
and 7 fo4ll. 

* Bahjdiotdftn. Idiigilfek’S 17th species. His type is P. impei ialU. 

+ Dim, TVirfte. . * 

Homed. Lamarck’s 7th species; his type is T. oeolymus. 
tram cenretti, UxtieeB? It HeHcviated. 

S 2 


transverse right lip sulcated 


a 
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w 

5. Fasciolaria 

5)hell subfosiform, channelled at the base, no vances; two 
or three very oblique folds on the columella, near the canal. 

Distinguished from fusus by the folds on the columella, and 
from tuibinella by their oblique direction. 

T^^o. Fasciolana iulipa (Murex tulipa, Linn.') 

Shell fusiform, ventricosc in the middle, smooth, reddish 
orange-coloured, or marbled with white and red; brown trans¬ 
verse lines at unequal distances ; whorls very convex; sutures 
marginally fringed ; base sulcated; lip internally white, striated. 

Antilles, PI, VIII. Fig, 177. 8 Species. 

G. Fusus I. 

Shell fusiform, or subfusiform, channelled at the base; ven- 
tricose in the middle, or lower part; no external varices; spire 
elevated and elongated; no fissure or sinus in the right lip- 
Columolla smooth. Operculum horny. 

Type. Fusus coins §. {Murex colas. Linn.) 

Shell fusiform, narrow, transvcisely srilcatcd, white; apex 
and base red ; belly small; whorlsJfconvex, nodular carinate ia 
the middle ; base slender, long ; lip sulcated internally, margin 
toothed. 

Indian Ocean, PI. VJII. Fig, 178. 37 recent species, and 

13 fossil. 

7. Pyrula.il 

Shell subpyriform, channelled at the base, ventricose at the 
upper part; no external varices; spire short, sometimes flat¬ 
tened, columella smooth. Ifo fissure on the right Hp.* 

The pyrula differs widely from fusus, by its short spire, and 
by the remarkable inflation of the last whorl, being always at 
the upper part of the shell. 

Type. Pyrula canalicnlata^ (Murexcanaliculatus. Linn.) 

Shell pyriform, v^ntricoie, thinf^ rather smooth, palish yellow; 
upper part of the whorls angular, with flattened tops ; channels 
of the sutures distinct; angle of the upper whorls crenate ; base 
rather long. 

Canada. Pi. Vlll. Fig, 179. 28 

* Fromfa$ciolat a tittle band. t A ' iAspMle, 

i A dUdaff. LatnHrck's third species ; bis type is F. edUMem, 

I) iHm./rom jfyrum, a pear. ^ Ctunmdled. 
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* 

Aet. V. On the native Country of^ the Wild Potato^ 
with an Account of its Culture in the Garden of the 
Horticultural Society; and Observations on the Im¬ 
portance "^hf obtaining improved Varieties of the cul¬ 
tivated Plant*, Joseph Sabine, Esq., F.R.S., 

The possession of tlie plants of the Native JFild Potato has 
been long a desideratum, and from the great importance and 
extensive use of the cultivated root, the sijbject of course became 
an object of attention to the Horticultural Society. In my com¬ 
munications with the Society’s correspondents on the other side 
of the Atlantic, this was pointed out as one of the most interest¬ 
ing objects to which their attention could be directed; and it is 
with no small satisfaction that 1 am able to state that our in¬ 
quiries have been successful. 

Great doubts have existed as to what parts of the new world 
the natural habitat of the Solanum tuberosum or Potato should 
be assigned; and the question is even npw a matter of discus¬ 
sion among Botanists of the greatest eminence. The vegetable, 
in its cultivated stale, was first known in this country as the Po¬ 
tato of Virginia ; I conceive, however, there can be little doubt 
that the plants which Sir Walter Raleigh found in that colony, 
and transferred to Ireland, had been previously introduced there 
from some of the Spanish territories, in the more southern parts 
of that quarter of the globe; for had the potato been a native 
of any district, now forming part of the United States, it would 
before this time have been found and recognised by the botanical 
collectors who have traversed and exaipined those countries. 

From the Baron de Humboldt’s observations on the potato 
In Mexicoit seems certain that it is not wild in the south¬ 
western part of North America; nor is it kqowa otherwise than 
as a garden plant in any of the West India islands. Its exist¬ 
ence, therefore, remains to be fixed in South America, and it 
seems nAw satisfi^ctorily prove^, that it is to be found both in 
elevated placep:^^,.ih6 tropical regions, and in the more tem- 

* From the HoM^ioial Transactions. 

^ PoUtieaiEMtaifm Hie-Kin^0in of New Spain. Black’s Edition. Tot. 
1I« page 4M* 
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pcratc distxicts on the western coasts of the southern part of 
that division of the new world. 

According to Molina*, it grows wild abundantly in the fields 
of Chili, and in its natural state is called by the nAives Maglia, 
producing, when uncultivated, small and bitter tubers. The 
]Baron de Humboldt asserts t, that it is not indigenous in 
Peru, nor on any part of the Cordilleras situated under the 
Tropics. But tliis statement is contradicted by Mr. Lambcrtt> 
on the authority of Dpn Jose Pavon and of Don Francisco Zea; 
the former of whom says, that he and his companions, Dombey 
and Rui/, had not only gathered the Solanum tuberosum wild in 
Chili, but^also in Peru, in the environs of Lima; and the latter 
has assured Mr. Lambert, that he had found it growing in the 
forests neai* Santa Fe de Bogota. The above account of Pavon 
is further confirmed by the evidence of a specimen gathered by 
him in Peru, and now forming a part of the hcrbariuni^of Mr, 
Lambert, with the. name of ** Patatas del Peru.” 

Mr. Lambert, in his communication to the Journal of Science 
and the Arts^ which I liave referred to, supposes that the wild 
potato is to be found on the eastern, as well as the western and 
northern sides of South America. Mis opinion on^this point 
appears to have been founded on the following circumstances; 

Among the specimens in the Herbarium formed by Commer- 
son, when he accompanied Bougainville in his voyage round the 
world, is one of a Solanum, gathered near Monte Video, lu the 
Suyplement to the Encyclopedia^ (Voi. III. p. 746), this specimen 
was described, 6n the authority of M. Dunal of Montpelier, as 
belonging to a species distinct from Solanum tuberosum, under 
the name of Solanum Commersonii, and it was subsequently 
published by M. Dunal, with the same name in the Supplement 
to his Solanotum Synopsis^, (The article from the Encyclopcdie 
is given below II). Mr. Lambert, however^conjectured this spe** 

• HUi. du ChUu p. 102. 

' f PotUical EMttyon Kingdom of Neto Spain* Vol. II. p. 480. 

t Jommal of Science and the Arts, Vul. X. i Page S« 

H Morellc de Commi^rson. Solansm C^mmeMOxul^/Stjl^ oaitle her- 
baceo, piloso ; foliia pinnatis sublyratis, pilosis : O oi mfts corvinbosis. ter* 
mioalibus; p^diceUis articuiaUs. Pun. ^pl. SoU MW. ^ 


Toute 
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cimen to be that of the type of the cultivated potato, and was 
induced to do so by information received from Mr. Baldwin^an 
American botanist, that he bad found die Solanum tuberosum 
wild, both at^lonte Video, and in the^vicinity of Maldonado, as 
well as from Captain Bowles, who had resided a considerable 
time at Buenos Ayres, and who had told him that this plant was 
a common weed in the gardens and neighbourhood of Monte 
Video. 

The above statements certainly confirm the existence of a 
plant in sufficient abundance near the shores of the Rio de la 
Plata, which Mr. Lambert identifies with Commerson’s speci¬ 
men ; but the proof that it is the Solanum tuberosum, in oppo¬ 
sition to the decision of Mr. Dunal, rests only on the opinion of 
Dr. Baldwin, and Captain Bowles, without the usual satisfactory 
evidence of specimens, which have not been supplied by cither 
of these gentlemen. 

In ofder to elucidate the question as much as possible, I 
applied to M, Desfontaines, Director of the Museum of Natural 
History in the Jardin du Roi at Paris, for permission to have a 
drawing made of Coramerson*s original specimen, which was 
deposit^Mfin the Herbarium under his charge. With a liberality 
and kindpicss which I cannot too highly compliment, the en¬ 
tire specimen was, without delay, transmitted to me. It has 
much the appearance of being in' a dwarf or stunted state. 

The label affixed to it is thus described: “ Hispanis To- 

\ 

mates—flores sunt palUdulI—de la plage du pied du Mome 
dc Monte Video en Mai, 1767." The size of the blossom is 
evidently larger than that of the S. tuberosum, under similar 
circumstances; the depth of the divisions of the flowers, and the 
larger proportional size of the terminal leaf, present striking 
differences from correspondent parts of the common potato. 

Toute la plante est converte de polls simples; elle a lea plus grands rap¬ 
ports avec ie Solanum tuberosum; elle eu differe, par ses teuillea pro- 
fondement pinnatiftdes comme celle de la Pomme de terre, mais dont les 
foUoles sesBiles 5^ altemativement in^gales. par la foliole im- 

paire, qui est la corblle, qul eat a cinq divisions non a 

cinq angles. cette plante est encore inconnue. 
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Very little hairiness is perceptible on the specimen, which, if it 
had been taken from a plant of S. tuberosum, would probably 
have been much more hairy, as it usually is when stunted. It 
is also somewhat singular that Commerson, who^ould not bat 
know the S. tuberosum and* its various names, should have 
affixed that of ‘‘ Tomates*^ to his specimen; this makes it almost 
certain that be did not consider it to be the potato. On these 
grounds I have ventured to hesitate in conouriing in the opinion 
of Mr. Lambert, that we have sufficient evidence of the growth 
of the wild potato in the neighbourhood of the Rio dc la Plata. 
It possibly may be found there, but its existence in that part of 
America is not proved, since it seems tolerably certain that 
Conimcrson*s plant is not it, and Mr. Lambert does not suppose 
that the plants seen by his correspondent and friend were 
different from Commerson^s. 

Early in the spring of the present year, Mr. Caldclcugh, who 
had been^ome tune resident at Rio Janeiro, in the situation of 
Secretary to the British MinisUr at that Court, where he had 
been indefatigable ih his exertions to forward the objecis of the 
Horticultural Society, returned to England, h«iving previously 
taken a journey across the country, aiul visited tl^j^principal 
places on the western coasts of South America. Among many 
articles of curiosity which he brought with him, were two tubers 
of the wild potato, which he sent to me with the following 
letter: 

Moutagoe PUre, Poitmaa Square, FebiWny 24th, 1823. 

My i>EAXi Sir, 

It is with no small degree of pleasure that 1 am enabled to 
send you some specimens of the Solanum tuberosum, or Native 
Wild Potato of South America- 

It is found growing in considerable quantities in ravines in 
the immediate neighbourhood of Valparaiso, on the western 
aide of South America, in lat. 34} S« The leaves and flowers 
of the plant are similar in every respect to those cultivated in 
England, and elsewhere. It begins to in the month of 

October, the spring of that climate, and it not very prolific. 
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The roots are small and of a bitterish taste, some with red and 
others with yellowish skins. I am inclined to think that this 
plant grows on a large extent of the coasts for in the south of 
Chili it isfouyd, and called by the natives Maglia, butl cannot 
discover that it is employed to any purpose. 

I am indebted for these specimens to an officer of His Ma¬ 
jesty’s ship Owen Glcndower, who left the country some time 
after me. 

I am, ray dear Sir, ever sincerely your’s, 

Ai.UXANDER CALDCLrUOH. 

The two tubers were exhibited to the Society, and a drawing 
made of ihem befoie they were planted. Had there been a third, 

I should have been tempted to have satisBed myself as to the 
real flavour, which Mr. Caldclcugh, as well as Molina, describes 
as bitter. They wei'e planted separately in small pots, and 
speedily vegetated; they grew rapidly, and were sui;;sequently 
turned out into a border at about two feet distance from each 
other, when they became very strong and luxuriant. The blos¬ 
soms at tirst were but sparingly produced, but as the plants were 
earthed qp they increased in vigour, and then bore Bowers 
abundantly; but thcbe were not succeeded by fruit. The flower 
was while, and differed in no respect from those varieties of the 
common potato which have white blossoms. The leaves were 
compared with specimens of several varieties of the cultivated 
potato, whWt generally were rather of a more rugose and un¬ 
even surface above, and with the veins stronger and more con¬ 
spicuous below, but in other respects there was no difference 
between them. The pinnulse which grew on the sides of the 
petiole, between the pinnae of the leaves, were few, not near so 
numerous as in some varieties of the cultivated potato; but in 
specimens of other varieties that were examined, their leaves 
were destitute of pinnulsa, so that the existence of these ap<- 
pendages does not appear to be so essential a characteristic sfs 
has been supposed^, cmd as is stated in the Supplement to the 
Encyclopedic^ 

The earth with'wbich the plants had been moulded up had 
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been applied in considerable quantity, so as to form a ridge, the 
sides of which were full two feet high; and about the month of 
August, runners from the roots and joints of the covered stems 
protruded themselves towards the surface of the ridge in great 
numbers, and when they reached the light, formed considerable 
stems, bearing leaves and blossoms, so that at length the two 
plants became one mass of many apparently different plants 
issuing from all sides of the ridge. The appearance of these 

runners in such quantities induced a doubt as to the identity of 

« 

the plant with our common potato, which doubt was increased 
when it was ascertained, that so late as the month of August no 
tubers had been formed by the T0ots. The runners were, how¬ 
ever, no otlierwise different from what are formed by the cul¬ 
tivated potato under ground, exbept that they were more 
vigorous, as well as more numerous. 

The plants have recently been taken up, and all dpubt re¬ 
specting ^hem is now removed; they are unquestionably the 
Solanum tuberosum. Ihe principal stems, when extended, 
measured more than seven feet in length; the produce was most 
abundant, above six hundred tubers were gathered from the two 
plants; they are of various sizes, a few as large or larger than 
a pigeon’s egg, others as small as the original ones, rather 
angular, but mo^ globular than oblong ; some are white, others 
marked with blotches of pale red or white. The flavour of tliem 
wlien boiled was exactly that of a young potato. 

. The compost used in moulding up the plants very much 
saturated with manure, and to this circumstance 1 attribute the 
excessive luxuriance of the growth of the steins; had common 
garden mould been applied, they would not probably have 
grown so strong, and I suppose that whilst the plants were 
thus rapidly making stems and leaves, t^e formation of the 
tubers was delayed, for the production of these has been the 
work of the latter part of the season; they cannot be called 
fblly ripe, upr have they attained the size which they probably 
might have done if they had been formed O^ier. 

They will, however, answer perfectly purpose of rc- 

producliou (ot for seod, as it is technically called), and they are 
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in sufficient plenty to be subjected to treatment similar to a 
common crop of potato. The result of another yearns ex¬ 
perience is necessary to enable us fully to observe on the merits 
and value of tiiis new introduction; but the following changes 
already appear to have attended its subjection to cultivation;— 
the produce is most abundant^ the tubers hare lost all the 
bitterness of flavour which is attributed to them in the natural 
state, and their size is increased remarkably; from all which 
circumstances I am disposed to infer, that the original culti¬ 
vators of this vegetable did. not exercise either much art or 
patience in the production of their garden potatoes. 

The increased growth of the potato, not only in these king¬ 
doms, but almost in every ^civilized part of the globe, has so 
added to its importance, that any information respecting it has 
become valuable ; the subject of this communication may tliere- 
fore not be without interest. With the exception of wheat and 
rice, it is now certainly the ^e'getable most employed af"the food 
of man; and it is probable that the period is at no great distance, 
when its extensive use will even place it before those which have 
liitherto been considered the chief staples of life. The effect, of 
the unlimited extent to which its cultivation may be carried, on 
the human race, must be a subject of deep interest to the poli¬ 
tical economist. The extension of population, will be as un¬ 
bounded as the production of food, which is capable of being 
produced in. very small space, and with great facilfly; and the 
increased number of inhabitants of the earth will necessarily 
induce changes, not only in the political systems, but in all the 
artificial relations of civilized life. How far such changes may 
conduce to, or increase the happiness of mankind, is very pro¬ 
blematical; more especially when it is considered, that since the 
potato, when in ciStivation, is very liable to injury from casu¬ 
alties of season, and that it is not at present known how to keep 
it in store for use beyond a few months, a general failure of the 
year's crop, whenever it shall have bec^e the chief or sole 
support of a coux^]|^^ must inevitably lead to all the misery of 
famine, more dfeUdml in proportion to the numbers exposed to 
its ravages. 
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tJnder such circumstances, and with such a prospect, it is 
surely a paramount duty of those who have the means and 
power of attending to the subject, to exert themselves in select¬ 
ing and obtaining varieties of potatoes, not only with superior 
qualities in flavour and productiveness, but which shall be less 
subject to injury by changes of weather when in growth, and 
which may possess the quality of keeping for a length of time, 
either in their natural state, or under the operation of artificial 
treatment. This is one of the objects to which the care and 
energies of the Horticultural Society ought to be directed. 
Under its auspices, and by its means, some new kinds have been 
brought into notice, but a wide^ld of exertion is still before iL 
With the potatoes cultivated in South America at the present 
time we are very little acquainted ; there is one especially which 
has been heard of, but which has not yet reached us, known at 
Lima as the yellow or golden potato, and which is reported 
to be far superior in flavour to any now grown in Europe. 

On the subject of the potato there is also a point of curiosity 
and much interest open to those who have leisure and opportu¬ 
nity of conducting the investigation. Several accounts of its 
introduction into Europe, and especially into Great Britain and 
Ireland, are before the public, differing from each other, and 
none exactly correct; the entire truth is probably to be extracted 
frpm the whole, and ought to be supported by references to the 
original auAiorilics for the different facts. To these, in order 
to render the early history of the potato complete, an account 
of its original discovery, and the observations made on it by 
the first and early visitors to the shores of South America, 
should be obtained; and this research would probably lead to 
a detection of the circumstances attending its first introduction 
into Virginia, which is at present involved ik obscurity. 
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Art. A'’!. Observations on the Project of takir^ d&um 
“ and rebuilding London Bridge. 

[By a Correspondeut,]] 

It is a matter certainly of great interest to men of science, 
know what eflFect the removal of a dam producing a fall*of 
water westward at high water sometimes of two feet, and east¬ 
ward at low water sometimes of nine feet, from a great river 
like the Thames, would have westward and eastward of that 


dam in respect to the bed and shores of such a river; and whe¬ 
ther a more frequent inundation and saturation with water of 
the low lands will cause miasms and pestilential diseases again 
to prevail, should the meanis^of stopping such inundations 
or of quickly draining off the water not be immediately ob¬ 
tained. They look forward with great anxiety to the expe¬ 
riment; and the knowledge that this dam has existed many cen¬ 
turies, that the river passes through a dense population, that 
the estates of individuals have been regulated by it, that the 
levels of the lowest floors of houses and those of the streets in 


the low lands adjacent, have reference to this habit of the river, 
adds much to the excitement; for the intenseness of the interest 


always increases with the hazard of the throw. The complaints 
of the inhabitants on th^ banks of the river, like those of the 


dumb creature subject to *the knife of the surgeon, are not 
heard in the eager pursuit of knowledge, ahd in the speculation 
of future amelioration. There are others who have great 
influence, arid are urgent for the demolition of London Bridge, 
looking to their own gain in the erection of a new one. 
A mathematician, like to him of Laputa, has brought his im¬ 
plements to the question, and, without sections, without levels, 
and ignorant of the soil over which the river flows, or against 
which it impinges its sinuosities, knowing neither what may 
be overflowed, nor what may be sapped, has, by a kind of 
intuitive philosophical tact, determined that, after the removal 
of the dam, the stream will flow on as harmles^ and obedient 
as heretofore*. Presoming: there may be some of your readers 

• See Dr. shitton’s Answers, App. 4tb Report, 1821. 
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unable to discover truth except by induction, and others costive 
of their belief in the dclirations even of a great teacher, and 
thinking that they may be desirous of viewing this important 
question by any glasn> however weak its power, your corre- 
$|IOndent ventures to offer that by which he views the question, 
and solicits the shelter of a few pages for the following observa¬ 
tions in your journal. 

The writers on the ordinances of rivers consider the courses 
and velocities of them dependent on the nature' of the ground 
over which they pass, as well as upon the heights from which 
their waters descend. For example, water descending from a 
height on rocky ground, which it cannot remove, rises, spreads, 
and forms a lake; and proceeids with diminished velocity to 
the lowest point, and there cascades ; advancing at the rate of 
forty-five inches per second, it will drive flint stones about the 
size of an egg before It, and rise and spread until its velocity is 
reduced to thirty-six inches per second, when the stones 
retnain at rest; proceeding among pebbles about ^an inch dia¬ 
meter, it serves them the same, rising and spreading until its 
velocity is reduced to twenty-four inches per second, when they 
remain at rest; proceeding through coarse gravel about the 
size of aiQarble, it serves it the same, r^ing and spreading until 
its velocity is .reduced to twelve inches per second; and so it 
proceeds with diminished velocity according to the size of the 
grftin, the velocity and the course always varying with the 
obstacles met with. Gravel, the grain being about the size of 
aniseed, will be at rest at a velocity of four inches per second ; 
sand will remain at rest at a velocity of seven inches per second, 
and precipitate at six inches per second. Clay will remain at rest 
at a velocity of three inches per second^. By reference to the map 
of the river Tliames west of London Bridge, and bearing the 


above-mentioned facts in mind»a it will appear that the banks 
of the river frbm Nine Elms, a Kttle above Vauxhall Bridge, to 
London Bridge may be considered^ ^tificially fenced, and only 
requiring additional aid by raisingind.w^^fing to prevent over- 

• ^****^* par M. le Chev. : Ex^hiatcen atr 

U$ enters diM /feirw, par M/OenneU; and the arUcIa^RiveV. 



rebuilding London Bridge. 2by 

flowing and sapping, through any increased height and velocity 

of the curr^t; and, consequently, as the waters will not be 

* 

allowed to spread in a neighbourhood where land is so valuable, 
the bed of the 'fhames in this part must be deepened naturally 
if the current acquires increased velocity; and, therefore, the 
bridges in this part, especially Vauxhall and Westminster 
Bridges, which do not stand upon piles, must be secured. If 
proceeding from Fulham and impinging on the shore of Wands* 
worth and Battersea’*, the water should find the soil less 
resistive than on the opposite bank of the Grove, Chelsea, and 
Ranelagh, and the banks be not artificially strengthened, the 
water may take a short cut at some high fiood in its course to 
the sea from Fulham to Nine Elms, and place Battersea in 
Middlesex. The same principles will apply both to the effects 
of the flood and ebb tides, from an increased velocity, at the 
several bendings of the stream, and, without cxpenifivc wharf- 
ings and continual care after the dam is removed, the proprio* 
tors of lands on the river shores, where there are elbows, mny 
expect sometimes to lose a rood, and sometimes an acre of 
their lands^ together with their sheep and cows. 

The present turbidness of the river, and the frequent shifting 
of some of the banks and shoals, shew it to be now sometimes 

4t 

at variance with its bed and banks. Hence it is necessary to 
ascertain the nature of the soil of the bed of the river and of its 
banks at the several points of sinuation up as high as Tide-cml- 
town, wherever it may be hereafter, whenever there are buildings 
to be sapped ; and this inquiry should be made in the survey, 
which, by an extract from the report of Mr. Telford in the 
Phil. Mag, of May last, he has requested authority to get made, 
complaining that no such document exists; the persons ex*- 
amined before him since 1800 up to this session of parlia¬ 
ment, as to the effect likely to be produced by the enlargement 

* The river here is comparativelv rouah and rapid. The beatmen have 
a story, that a band ot fiddlers at tna pmee were in former times drowned, 
and that the river hu been dancing hero ever since. Another band ora 
determined to make tiie land join in the jig. 

t See Appendix, (A. 23, 3d Report. L<>nd. Port.,) in which are given 
the bornings from London to Blackfriars’ Bridge, from which it abpears 
thcit the bed of the river, in that part, is graWl and sand, coarse and fine. 
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of the water-way of London Bridge having been able to decide 
upon these matters without the data Mr. Telford now thinks 
necessary. Such a river as the Thames, which, at a mean 
width between London and Blackfriars Bridges, even now the 
dam exists, having a velocity in the mid stream of sixty-three* ^ 
inches per second, or 3,^,^ miles per hour, at half flood, requires 
some respect to be paid to its speed, its windings, and its 
fences, and will be found indignant to an alteration of its ancient 
habits. The paradoxes which experiments on the flowing of 
waters present, the recent history of the I'lau Brink as to its antici¬ 
pated and its actual efibet on the harbour of Lynn, the erroneous 
calculations of the Royal Academy of Paris in respect to the 
apparently simple question of the Paris aqueduct, and those of 
Desaguliers and M‘Laurin as to that of Edinburgh, might cause 
some doubt of any opinion with sufficient data, and much more 
of the deteilninations^f mere theory, from one of very advanced 
age, without any. The question relating to the effects of the 
removal of the dam westward* pnt in the following manner, 
would cause more inquiry; than the present seems to have 
done. 

What effect would the introduction of another river on the 
west side of London Bridge, of the sainq^dimensions as the river 
Thames at London Bridge, with a fall into it of two feet, have 
upon the bed and banks westward at high water? What effect 
would the subtraction of aquautity of water, at low water, equal to 
the surface of the river, six feet iu depth at that subtraction, have 
upon the river westward at that lime of the tide? It has been main¬ 
tained, with reference to a compem^ation clause in the bill for the 
new bridge, that, in cases of land-floods, the removal of the dam 
of London Bridge would not cause an increased height of the 
waters in the up country, but have a contiary effect. This position 
is true at all times of the ebbing,^ but not of the flowing; a high 
sea-flood meeting a high land*floo^ must dam back the latter, 
and at times two feet higher ihmx att present, when the dam of 
the bridge is removed. For example, on the 28th of December,, 

• Sd Report A| 

At Westminster, Mn 

inches per second* 

* 
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1821, from ‘ the freshes^ the whole of the up-country was so 
flooded that the inhabitants of the low-lands adjacent used 
boats in the streets; a sea-flood meetix^ such a flood, and suf¬ 
fered to rise two feet higher than it can at present, u'ould have 
caused a greater extent of country to be flooded Umn suffered 
at that time 

Those who favour the removal of the dam of London Bridge, 
should, during the present hot weather, take a boat at low 
water from London Bridge, and proceed up the river; and, 
whilst they enjoy the odour from the banks, contemplate the 
effects of lowering the water from four to six feet, consequent 
on such removal, occasionally'jVequiring the boatman* to sound 
thrt depth with his oar; it will then be manifest to them what a 
stinking ditch the river will become at low water. Though an 
expenditure of a large sum of money might dredge out a tem¬ 
poral channel for the navigation at that time, it must neverthe¬ 
less be remembered, that the width of the river increases up¬ 
wards from London Bridge, and there are no moveable dams, 
for which purposes the ships below I/)ndon Bridge are used to 
keep it clear. The cause assigned for taking down London 
Bridge is as follows; ** Whereas the great fall of water at 

certain times of the tide^ occasioned by the large starlings and 
piers of the said bridge, renders the navigation through the 
said bridge dangerous and destructive to the lives and proper- 

• The late Mr. Mylnc's Report, Appemlix JA 1) and Plate I, 3d Report. 
London Fort, without data, bat from a practical tact, confirms the opinions 
contained in this paper. He was employed with a view to the demolition of 
London Bridge, and was a strenttoOs advocate for a new one. He contem* 
plates tlie inadequacy of the sea-W^s, but leaves, like the newbiti, the care 
* of them to the respective owners. If we may rely on the effect of the 
increased velocity on the bed of the Thames, which he anticipates, there 
will, soon aftei% the dam is removed, be tne materials of two or three 
bridges ready^ wrought at London Bridge for the new structure, without the 
trouble of stopping the receipts of the excise apd customs of the three 
kingdoms. Tne fall of water, westward of London Bridge, has dug out 
the oed of the river, to a distance of four hundred feet, of twenty-eight feet in 
depth at the lowest point; and that»eastward from theebmngand freshes, 
has dug out the bed of the rivor w a distance of six hundred feet, of 
thirty-four feet in depth below t^l^d at the lowest point; when the dam 
of the bridge is removed, .this pdw^ will be principally spent in deepening 
the river upwards. The maintaining Blackfriars Bridge, even with the 
present bed of the river, ought to be more an object of solicitude than the 
aeetruptloo of Londoa^ridge; its piers are in a very dilapidated •sinlb,— 
and it is to be remeniB^M that the piles under them were not driven nor 
cot off within coffer-dams. 

VoL. XV, 
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ties of His Majesty's subjects.” By reference to the reports of 
the Committees of the House of Commons, of the sessions 1820 
and 1821, relating to this bridge, ordered to be printed May 
and June, 1^21, and upon abstracting from the evidence there¬ 
in, relating to the^loss of life and property in the last'twenty 
years, the pi^bmotcrs of the demolition of the bridge cannot 
produce a statement of a greater number of persons drowned 
than 17, nor damage to properly exceeding 4000/. by accidents 
at London Bridge, during that time. The evidence, with re¬ 
spect to the danger of the navigation through the bridge, of tiie 
lightermen cxaijiiued, many of whom have navigated the river 
for forty years, is directly at variance with the opinions of those 
who are desirous of a new bridge, and attributes the accidents 
which occur to mere ignorance and drunkenness. 

The sufficient stability of this bridge was ascertained in 1759, 
when the large arch was made, and unquestionably confirmed 
by the late examination of the structure of the piers 

The sufficient width of the bridge as a roadway, is main¬ 
tained by Mr. Rennie’s evidence, (16th April, 1821,) who, upon 
being asked, “ What would you propose to make the width of 
the new bridge?” answered, The same width as the old one;” 
and added, London Bridge is wider -^^than either Southwark, 
Blackfriars, or Waterloo Bridges. The width of the bridge, in 
the clear of the parapets, in the design which received the first 
premium; is only 44^ feet, a less width than between the para¬ 
pets'of the present bridge f; so that the mechanics and trades¬ 
men who urge the necessity of a new bridge, in the hopes of 
having a freer thoroughfare for themselves and their carts, will 
be grievously disappointed. 

In the late application to architects and engineers, it seems 
remarkable, that it had not occurred to the bridge coaunittee, 

* Appendix, Report on London Bridge, 1821, p. 66, ifc* 

t See Mr, Dance'ji section; Append. 3.1. 2d Report, London ’Port, By 
Append. B. 111. 3d Report, London Port, London Bridge is 4 j leet wide, 
Blackfriars 41 feet, Westminster sy feet 9 inches. 

The late Mr. Mynle (App. B. II.) thought 59 feet a proper width for the 
netWXoodon Bridge. The roadway of Waterlrio Bridge is 28 feet,;the foot* 
paths each seven teet, together 42 feet; the same as westminsterBrldge is 
stated to be by Mr, Labmye. Vaoxhall Bridge has a roadway of 28Teet, 
and two Tooepaths of 6 feet C inches each, Uigether 39 feet. 
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that tlie supposed evil might have another remedy than a new 
bridge ; and out of the course of ordinary proceeding. It might 
have suggested itself to some engineer, contemplating the direc¬ 
tion of the mid stream of the Thames towards Popper-alley 
stairs, and the bank of gravel that directs it in that course; or 
to some antiquary, who recollected King Canute's'niode of con¬ 
veying* his fleet from the east side to the west side of London 
Bridge; or the direction of the cut which was made in 1173, 
when this bridge was rebuilt,—that an auxiliary cut, and bridge, 
round the foot of tl»e present structure, north of Tooley-street, 
might be a cheaper mode of obtaining the proposed object than 
a new bridge; especially upoti finding, upon inquiry, that be¬ 
tween the linear waterway (690 feet) required, and'the abso¬ 
lute linear waterway of the present bridge, (545 feet,) there is 
only a deficiency of 145 feet; and between the superficial water¬ 
way of London Bridge, and that of the section of the whole 
river, from Old Swan-stairs to Pocock*s Flour wharf, at high 
water, there is only a deficiency of about 4000 feet. 

Others, deprecating the rcmoval^of the dam, but desirous 
of rendering the navigation, even when intrusted to unskilful 
and drunken lightermen, safe, and accustomed to view the 
locks on other rivers, £nd even upon this, may surmise, that 
the object might be obtained by locks ♦. 

The cost of the repairs of this bridge annually, for the twenty 
years previous to 1818, varied between C027L and 1455/. The 
income of the estates applicable to the repairs of the bridge, for 
1818, is stated to be 26,520/., of which about 11,000/. were 
expended in management. The trustees, also, possessed stock 

* Had the instructions to these candidates been nnrettered, there might 
have been a renewal of Messrs. Douglas and Telford’s scheme for a cast- 
iron bridge of 000 feet span, with a rise of 05 feet above high water, for 
vessels to sail above London Bridge, and only at the cost of 262,2801. 
The practicability and advisableness of this bridge was certified by twelve 
out of fifteen mathematicians and engineer^ though, at that time, neither 
the designers, nor the committee, lu^r any of tJie mathematicians or engi¬ 
neers, knew the strength of castiroU; and those who supposed they knew 




been fbund to be: so easy is it to ask and receive opinions. But where a 
favourite object is to.jto carried, the data, upon which such opinions jnuat 
be fotmiledy are keptiut of sigiit or misstated or an inquiry into them is 
refused, .. 
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and cash to the amount of 112,000/. It was intended that the 
corporation of London should (#ke up the money, for the pur¬ 
poses of the new bridge, on the security of the Bridge House 
estates; but as they only {>roduce an annual income of about 
26,000/., of which 11,000/, arc required for management, there 
only remained 15,000/. per annum to pay the interest of money 
to be borrowed; and allowing the appropriation of a part gra-' 
dually to pay off the principal, it became manifest, that tlte 
estates would not be security for more than 250,000/., which, 
added to the 1 i2»000/. in hand, afforded from these estates only 
360,000/. towaras the new bridge ; this sum has wonderfully 
increased since 1818, so that the corporation are now able to 
give 200,000/., and raise 400,000/., and reserve for manage¬ 
ment, 12,000/. per annum. Government is to give, also, 
160,000/., divided into annual payments, in seven years ; during 
which time the public are to submit to the nuisance, both in 
respect to the navigation, and the thoroughfare over the river. 
Hence it appears, that there are about 750,000/. in embryo for 
the new bridge,squaring, qf course, with the estimates; but, upon 
referring to the bill brought into parliament tlus scission, for 
rebuilding London Bridge, there seems to have been originally 
some doubt as to the sufficiency of mc^s for it will be found, 
that the commissioners of His Majesty’s Treasury were to be 
allowed to issue exchequer bills for the approaches, and they 
were also to be allowed to pay the expenses of the act, and 
direct taxes were to be levied on the public, on coats and wine 
imported into the city of London, for liquidating and paying 
the interests of these Exchequer bills, under the screen of what 
is called the Orphans’ Fond, and ijidirectly^ by the introduction 
of a clause to exempt the corporation **from the payment of any 
damage to persom, or their hoiiseSt estates^ vesselsj or property^ 
by reason of the increased rise of the tide of the said river above 

a The amended bill makea tho doubt approach to a certainty; for it im 
Said to contain a specifio clause, that no one shall be cutitled to epmpensa- 
tion'fbr any nuisance, obstruction, or injury, on account of the bridge re- 
uuming unfinished Jn case the sum or sums of modey, to be raised ended* 
vanced, prove insumcient to complete the same. 
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fihe sfkid bridjre, or the alteration of the channels or currents of 
the said river, or of the want.of water for navigating the same, 
nor for any nuisance^ obstruction^ or injury^ to be occasioned 
thereby 

But it being understood that the direct taxes might be iudi* 
gestible, that part of the bill is struck out, and a less visible 
inode of taxation is to be adopted, by allowing the Commission* 
ers of Customs and of Excise, of England, Ireland, and Scot¬ 
land, with consent of the Lords of the Treasury, to remit taxes 
on stone, brick, timber, or other materials ns|d in building the 
bridge, and its appurtenances- For this purpose, the ordinary 
course of government is to stop, and there is to be a particular 
interposition ; but the poor people, who may be ruined in their 
fortunes, diseased by the damps and miasms caused by the 
saturation of their habitations by frequeiit floods, or overwhelm- 
^ed by floods, from an inability to provide against them, conse¬ 
quent on this revolution of the ancient, and now constitutional, 
habit of the river, are left to the care of a higher Power, who 
has set his bow in the heavens as a token. The scheme seems 
now to be, to pass the act and get up the bridge, relying, in 
the case of a deficiency of money to rebuild it, that government 
would be compelled, the urgency of the occasion, to provide 
the means. Such a scheme, in respect to the Post-office, 
failed; but that was a singular case, an exception to the gene¬ 
ral success of such policy. 

new bridge, proposed by the late Mr, Rennie, was 


cstiinated by him to cost.^490,000 

A temporary bridge. 20,000 

The purchase of property I On the north side . . . 150,000 

for approaches, 5 On the south side . • , 150,000 

£760,000 


This sum, by reference to absolute costs, compared with 

estimates of other works of the same kind, might with 

propriety be taken ns half the cost, even could we not 

see thi^ causes from which such an excess would arise, 

viz., at . . • , . . . V . 500,000 

* 

* Ihose who have built their houses low in the low-lands, and feed their 
c^tte^lbere. the progtrietors/and others, who have allowed the fouadlUtons 
of th^ir bridges to be laid at an insufficient depth, are jnfonned that they 
came to the river, and not tne river to them ^ aud that they ought, in choos¬ 
ing such a neighbour, to have provided against such an event as the pr 4 >- 
posed alteration of the habits of it. 





276 


Observations on taking down and 


Bat we have the following items ^ of charge, by which we 

may guess that doubling the estimate will be found too small 

an allowance for contingencies. 

♦ 


1. The bridge is to be erected in a hole where the depth of 

water, at high water, is 46 feet. 

2. The approaches arc to be made through property of great 

value, and in a thoroughfare of persons and carriages as 
close as sheep in a flock. 

3. On removing the old bridge. 

• • 

4. On raising about 40 miles of river wall, varying from 24 to 

26 inches in height, and strengthening the banks by wharf- 
ing and piling, in order to provide against the effects of 
frequent floods, expectant on giving a freer water-way, and 
increased velocity and height, to the current. 

5. On dredging out a channel for the current at low water, foi't 

the navigation. 

6. On the necessity of narrowing the river in several parts. 


* Many great losses will be sustained by individuals under the heafls of 
these iterns, but for which, ibey will shut out from having any coropen> 
sation from the city ; nevertheless, they ihust be considered pari of the cost 
of tlie new bridge. It may be proper to inquirei^ho are to be subject to 
these actions, suits, indictments, claims, and cTemancls, which arc thus 
sbi^d from the mayor, commonalty,*and citizens P On th(» northern shore, 
we find, among others, the Duke of Northumberbind, the Uav, William 
liowth, the Duke of Devonshire, the owners of Fulham Town Meadow, 
Viscount (iremorne, Lord Cadogan, Lord Grosvenor, the Cltelsea Water¬ 
works Conii>any, the Crown, and others. 

From Teddington eastward to Cotton stairs, near Westmin.<»ter Bridge, 
all the river walls are defective in height to resist such a flood as that of 
the 2Sih December, J821, that deficiency varying from one foot at Twicken¬ 
ham, to two feet five inches at Cotton Garden stairs ; but, generally, in the 
less populous parts westward, the walls are from three to five feet below 
that level; while the lands in the populous parts northward are greatly 
below it; for example, Walham-green and Chelsea are from one to five 
feet below ibis level. The ground of the Penitentiary is eiqht^feet be¬ 
low this level. The Vauxhall Bridge road, and Tothill-nelds, are generally 
from three to four feet below this level. St. James’s Park, on the south 
side, varies from sixteen inches to eight feet below this level; and there are 
various defective banks or ways, as far eastward as the Duchess of Buc- 
cleugh’s, for the water to get to these parts; It will be the diUy of the 
commissioners of sewers forthwith to give notice to the various proprietors 
to repair their banks, by raising or otherwise ; and it uw be a matter de¬ 
terminable by the custom or peculiar laws of the commissioners, whether, 
in default of complying with such notices, the commissioners may direct 
the proper raisings and wharfings to be done, and rate the proprietors of 
the oaHKJi for tlte cost, or leave them to the actions, suits, incuotmeatSt 
of which the mayor and commonalty are so apprehensive. 

After the demolition pf the dam of London Bridge, tliis level will be that 
of not a very uncommon high sea-tide, west of London Bridge. 
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7. Oil removiug* t^hoals and sand-banks^ caused by the uheru- 

tion in the directions of the mid stream. 

*?. 

8. On the erection of starlings round the piers of the different 

bridges, and especially round Vauxhall and Westminster 
bridges, which do not stand upon piles. The bridges above 
London bridge generally stand in shallow water, and the 
foundations of them are very little below the bed of the 
river, which may be undermined; for a greater depth must 
be effected artificially, in the first instance, for the naviga* 
tion, and subsequently, by the increased velocity of the 
stream, in a manner which cannot now b^guessed at 

9. On the necessity of erecting another dam, or locks, to keep 

up tlic water, as a substitute for the dam taken down, the 
necessity for which, the locks up the river, beginning at 
Teddingtou, prove t. 

10. On the damage to shipping below the bridge, in times of 
frost, by ice now stopped, at such times, by London bridge. 

11. On compensations to persons possessed of wharfs, adapted 
to the present state of the river above and below the bridge, 
for damage to them by the alterations in the course of the 
stream, and the shifting of the sand banks. 

12. On compensation^ persons whose trades a?c dependant 
on the free thoroughfare over the bridge, living south and 
north thereof, for seven years, during the erection, or while 
it remains unfinished for want of funds to complete it. 

13. On compensation to persons navigating the river, for pro¬ 
perty destroyed, and loss of life, during the erection, of the 
bridge, and while it may remain unfinished for want of 

* Hie head of water maintained bv the lock at Teddington in winter is 
one foot, in summer four feet; a similar head is maintained at Moulsey. 
Dams are erected here to keep the water up the coimtry; but the dam of 
London Bndge is to be taken down to let it*out. 

t The bottom of the foundations of the piers of Westminster Bridge are 
five feet below the bed of the river, allowing two feet three inches, as at 
Blackfriars Bridge, for grati^; the bottom of the stone is ouly two feet 
nine inches below the bed. The bottom of the foundations of the piers of 
Blackfriars Bridge is three feet nine inches below the bed, the bottom of 
the stone 18 inches. How much below the bed of the river are the founda¬ 
tions of Vamchall, Waterloo, and Southwark Bridges ? The bottom of the 
stone piers of Waterloo Bridge are only 15 feet beiow the springing of the 
arehet. 
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money to complete it, which, at a moderate oetioiate, may 
be taken to exceed the same loss arising from the old 
bridge in the last twenty y^ars. 

Hencc> in any view of the question, it would be unreasonable 
to consider the cost of this bridge at less than o7ie million and 
n half* 

These observations may probably, through your Journal, 
cause more inquiry to be made into this important question, 
than the impatient determination, at any rate to have a new 
bridge, has hitherto allowed. They may make the failure of 
the proof of the expediency of removing the dam of the bridge 
manifest; also shew the deficiency of the means for building 
the bridge, without taxes to a large amount being eventually 
levied on the public; and remove the general delusion, that the 
thoroughfare over the bridge will be more free than it is at pre¬ 
sent, They may cause some reflections on forbearance of 
Uie government regarding the public dignity, but scrupulous of 
increasing the public expenditure, in listening for a moment to 
such an useless and dangerous expense, which, directly or in¬ 
directly, will cause taxes to be raised to pay a million at least, 
WHILE THE WANT OF A PALACE IS A GENERAL REPROACH 
"TO THE NATION, AND A SUBJECT DERISION WITH 

EVERT FOREIGNER. 


Art. VII. Estimate of the Force of Explosion of Coal 
Gas; laid before the Committee of the Royal Society 
in the Year 1814. 

[By one of its Members.] 

It must be confessed, that without direct experiments on the 
force of any exploding compound, we can obtain nothing more 
than probability by calculating from the analogy.of odier simi^ 
lar effects: but provided that we . take suffiefeht care not to 
underrate the fofees in question, we*may obtain, from such a 
comparison, at least a Mseful estimate of their greatest possible 
magnitude. 
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Dr. Henry has found {Phil. Trans. 1808), that good coal gas 
requires for its combustion, about twice its bulk of oxygen gas, 
and atTords a little more than^ils bulk of carbonic acid. Now 
since common aiji contains only 21 per cent, of oxygen, it can 
cunibine witti no more than 12 per cent, of coal gas; so that 
112 parts of tlie mixture contain but 33 of substances capable 
of ailbrding heat, while the remainder tends, in some measure, 
to impede their union. Hence we cannot suppose the heat, 
thus generated, to exceed about \ of the heat which would be 
excited in a mixture of the gas with pure oxygen. And we 
shall probably exceed the truth, in allowing to the combustion 
of such a mixture, a heat equal to that which is evolved in the 
deflagration of gunpowder; which is sufficient, upon the most 
probable estimate, to increase in the ratio of 1 to 80, the natu¬ 
ral elasticity of the fluids generated, which amount to 250 times 
the buUc of the powder, so that the elasticity, thus augmented, 
becomes equal to 20,000 atmospheres. It is true, that some of 
the solid substances contained in gunpowder maty possibly be 
converted into vapour, and may contribute to its effect: but 
we have no sufficient reason to believe that the vapours of any 
of these substances would be more elastic than air; and Count 
liumford's hypothesii^'' concerning the effect of steam, is every 
way inadmissible; since even if nitre contained Water of cry¬ 
stallization, its vapour w'ould be little more effectual than an 
equal weight of the gaseous substances. 

We may, therefore, suppose the exploding mixture to acquire 
a degree of heat, capable of increasing its elasticity in the ratio 
of 1 to 20- Dr. Ingenhousz, following Robins, makes the ex¬ 
plosive force of a mixture of oxygen and hydrogen equal to 4 
atmospheres only : but the assumption of a degree of heat equal 
only to that, which Robins obtained in a fire, is wholly arbitrary: 
and a single drop of ether, in a bottle of oxygen, appears to 
have exploded .^ith a force much more than commensurate to 
such a cause. On the other hand, when we consider with what 
safety a mixture of oxygen and hydrogen may be made to ex¬ 
plode in a common quart bottle of green glass, we cannot hesi¬ 
tate to allow that 80 atmospheres must be a very ample estimate 
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of tlie force of explosion of a mixture of oxygen and coal ga$. 
As the ignited gas expands, it loses a portion of its elasticity, 
not only by the diminution of its density, but also by the efifec.! 
of the expansion on its temperature, which may be estimated 
as altering the elasticity in the proportion of the biquadrate 
root of that of the densities. 

Calculating upon these grounds, we find that the whole me¬ 
chanical power of an explosion of 15,000 cubic feet of a mix¬ 
ture of coal gas, and common air, is equal to that of the explo¬ 
sion of 6 cubic feet, or 4 barrels, of gunpowder ; and if we sup¬ 
pose the heated gases in both cases to escape, and mix with the 
common air in a building containing 30,000 cubic feet, so as to 
produce an effect commensurate to the temperature of the whole 
mixture, the explosion of about 15 cubic fee*, or 10 barrels of 
gunpowder, would be required, in order to produce, like the gas, 
a force of about 10 atmospheres for the whole; space. It must, 
however, be recollected, that gunpowder, thus disposed, is v.;j*y 
unfavourably situated for producing violoit efl’ecis; and that a 
much smaller quantity, in ordinary cases, w'oujd be more for¬ 
midable than the explosion of the coat gas 

A more precise idea of the effects of such an explosion xm\ 
be obtained from the calculation of its projectile effects, which 
would carry some parts of the wail of the sun omiding builoi^ig 
to a height of nearly 150 yards, and others to a distance 
of nearly 300. If the. walls in immediate contact 

with the gasometer, the height And distance would be about 
twice as great* But a roof oi carpentry uud tiles being lighter, 
would be carried higher, while the lateral force of the explo¬ 
sion would be diminished. 

Supposing the explosion of the gas to be unconiined, the 
shock would throw down a brick wall, 9 feet high, and 18 inches 
thick, at the distance of about 50 feet from the centre; it would 
probably break glass windows at 150 yards, an4 t^t 300, would 
produce an effect similar to the instantaneous ihipulse of a very 
high wind* 

CALCULATION. 

In order to compare the whole forces of expansion ' in a con- 



281 


Explosion of Coa{ 

fined cl>aniiel, lot the length occupied initially by the gas be 
a : then, when it becomes ax, the elasticity will be diminished 

in the ratio of 1 to a: ^, and the force will be expressed by 

nx — 1, and tlic fluxiou of half the square of the velocity by 

—A • . —1 

nax ^.r —fu’; and tho Huont will be— 4nax ^ — aXp which is 

initially :=r — 47ia — a, and finally, when wx ^ — 1 = 0, and 

X n**, and n c=: x*, — 4ax — ox; and the diderence 

sliowing half the square of the velocity generated, is (4?i + 1 

— 5n"') «, When n = 20, the expression becomes 26a; 
wlu.n n “ 20 000, GG 204a ■ and in order to make these values 

equ.'i, th., latte, val»u; of r a\o t be -— of the former: and 

2o4U 

.. 5 r. 


T siiiiihir manner, when a is the radius of a sphere, or of 
a hemisphere, which expands in every direction, the elasticity 

A^ill vary as x ar'^ *he fluxion will be nax ax,and 

tlu* ■‘••at — — nrrx I'- ux; which, being corrected, gives 

11 


for thi': half sqnai^ 


vn 


71-t X 



The fluent, thus found, be compared with the feet in 
which the force of gravity would toducc <an equal velocity, by 
increasing it in the ratio of the pressure of an atmosphere to the 
weight to be moved ; that is, for a brick wall 18 inches thick, 
multiplying it by 11 : so that, when n = 20, and a = 15, 
.5242a = 865 feet, the height of ascent: or, supposing the space 
doubled, and n = 10, and a about 18^, the height would be 
430 feeU 

Where the explosion of the gas takes place without an ob¬ 


stacle, the mean for6e beirtg about 


5.242 
. 2.223 


atmospheres, the 


velocity of expansion wilh be about 2000 feet in a second; or, 
perhaps, a little greater, on account of the lightness of the gas; 
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but tliis excess will be compensated, when the velocity is after¬ 
wards communicated to the surroundings atmosphere. With 
this velocity, the centre of inertia of each elementary pyramid 
ofthe sphere will advance from the distance J x 15to -^- x 33-35 feet, 
through 13^ feet, in of a second : and at any greater dis¬ 
tance the velocity of the impulse will be reduced from liOOO 

to2000X—, or its duration being always of a 

d d 


second. Thus the velocity of a very high wind being 60 feet in 
a sec6nd, the impulse would retain this force at th4 disjtance of 
833 feet: and in order to determine at what distance it would 
overset a wall 9 feet high, and 1 ^ thick, we mtist first find the 
height through which the centre of oscillation of the wall, at ^ 
of its height, must ascend, in order to be immediately over tlu; 


point of support, that is ^ (36 + 1) — 6 = 


-L of a foot: and 
12 


the velocity corresponding to this height would be generated 
by the force of gravity in — 1 — of a second : and 

J' ^ J 193 13_9 


in order to be generated in it requires a force 10.43 limes 
as great, or equal to the pressure of a column of brick 15.64 
feet high; that is, 15.64 x 125 = 1955 pounds for every square 
foot; which is equivalent to the pressure occasioned by a velocity 
of 966 feet in a second, and answers to a distance of 52 feet. 


Art. VIII. On the Crijstalline of Artificial Salts. 

By Mr. Levy. Communicated by the Atithor. 

TiVB relation between the chemical composition of a sub¬ 
stance, and its crystalline form, has not yet been ascertained; 
and it is only from a comparative examination of the exact 
analyses and forms of a great many^ simpl^^ and compound 
bodies, that it may be expected to be deSh&ed. The data 
furnished by Mineralogy are not sufficient to discover it; be¬ 
cause not only there are too few ^mple compounds found 
crystallized, but also because those which are met with have 
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not a sufficient chemical analogy. On the conirary> the com* 
posUioti of the substances crystallized artificially is better 
known than that of minerals, or at least more easily ascer¬ 
tained ; and, perhaps, a sufficient number among them, having 
a certain desired relation of composition, maybe examined, 
to lead to some important result, it is in this point of view 
that the determination of their forms appears to me to deserve 
attention. . 

This subject lias acquired, lately, a new degree of interest, 
from the tv^o papers of Mr. Mitscherlich. He has himself 
examined a great many artificial crystals, and has given, iu 
the last of his two papers, it seems, with great accuracy, the 
forms and complete determination of many salts produced by 
the combination of the phosphoric and arsenic acid with several 
bases. His object is to establish, that the same nunibev of 
atoms, combined in the same manner, produce the same crys¬ 
talline form ; and that the same crystalline form is independent 
of the chemical nature of the atoms, and is only determined by 
their number and relative position. In both his papers, and 
especially in the last, will be found the facts and reasons he 
adduces in support of this opinion; and, I think, that afler 
their perusal, even those who are most adverse to generaliza¬ 
tion, must, at least, admit that the analogies and identities of 
forms, which he has noticed in several compounds, are ex¬ 
tremely interesting. Another proposition he advances is, that 
the same substance may crystallize under two different and 
incompatible forms ; and mentions, as examples, carbonate of 
lime and arragonitc, and the two forms he has obtained for the 
bi-phosphatc of soda*. 

The preceding considerations, and the results obtained by 
Mr. Mitscherlich, made me very desirous to begin an examina¬ 
tion of artificial crystals ; and having mentioned my intention to 
Mr. Children, be very kindly offered to take his share of the 

T Hiere is not, however, the same degree of incompatibility betw^n the 
two forms of the bi-pbospnate of soda, as between those of arrago&ite and 
carhonite ctfltme, the one hetug a right rtiombic prism, and the other a r^- 
tangular octahedron ; but 1 oppose, Mr. M. has satisfied himself that the 
one eould not simply he deduced fVom the other. 
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work, by preparing the crystals, upon the purity of which I 
could therefore depend. At bis rccoamicndation, Mr. Brande 
has also allowed me to select some crystals from those in his 
collection, preserved in the laboratory of the Royal Institution, 
and at Apothecaries* Hall. ^ 

With this help, I propose to employ some leisure hours to 
the determination of as many crystallized substances as I shall 
be able to procure. This paper, and some subsequent ones, 
will contain the result of my researches. Besides the primi¬ 
tive, I shall give one or two of the forms which^ most com¬ 
monly occur. I measure the angles with a goniometer belong¬ 
ing to Mr. Lowry, and which is divided to half a minute; and 
I besides use the principle of the repetition of angles, in order 
to obtain a greater accuracy. At the suggestion of Dr. Wol¬ 
laston, I call the solid, from which the secondary forms are 
supposed to be derived, by the appellation of primitive, when 
obtained by cleavage; and by that of primary^ in the contrary 
case. I designate the angles and edges of tlie primitive, by 
the same letters as HaUy; and the secondary planes, by the 
signs of the decrements from which they are supposed to result. 

I have begun with the salts of potash. 

Nitrate of Potash, 




m on in 


bi . . 
on gi 


loyo 50' 
135 30 


Wi .42 



25 


Primitive form .—A rijjht rhombic prism;';|^e incidence of 
the two lateral planes of which is 109° 50', and the ratio be¬ 
tween one side of the base and the heierht nearlv that of 
1 to 0,48. 
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Cleavage .—Parallel to all the faces of the primitive, and 
also to a plane passing through the two short diagonals of the 
basel. 


Sulphate of Potash. 






/i. m. 


fnculmces. 



m on m , 

1200 ao' 

b* on m • 

116 

22 

b^ ... . 

. 126 

56 

• • • . 

. 119 

45 


. ii>0 


A> . . . . 

, 160 

15 


m on i . . 0 ' 


h' .12» 28 

/;». 143 4 

. 123 60 

«*.113 17 


Primitive form .—Right rhombic prism, the incidence of the 
two lateral planes of which is 120^ 30', and the ratio between 
one edge of the base at^ the height, nearly that of 10 to 13. 

Cleavage .—Parallel to all the faces of the primitive form, 
and also to planes passing through both the diagonals of the 
bases. 

[n niahy of the small crystals, the faces P, 6^, not 

t * * 

occur. 


Hyposulphate of Potash. 



Incidences, 

moam . . 12<F m on P . . 00^ 0 

.150^ ... 143 22 

6i ... 137 50 
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PrimitviiB /brwi.-—A regular six*sided prism, in which one 
side of the base is to the lateral edge in the ratio of 1 to 0,37. 
C/eava^c.-—Parallel to all the faces of the primitive form. 


Bi-carbonat^ of Potash. 



Jncide^tces, 

w on i.103^^ 41' 

on .. • 120 51 

h* on f .150 50 

.127 33 

6i on ..Ill 5 

Primitive ybrwe.—A right oblique-angled prism of 103° 41', 
in which the three edges 6, c, h are nearly in the ratio of the 
number 1, 2,03 and 0,762. 

Cleavage. —Parallel to the lateral planes of the primitive^ 
and also to a plane passing through the two edges g. 

Chlorate of Potash. 



Incidences, 


m on m . 103^ 55' 

r . 105 34 

A* . 141 57 30#^ 

on P 120 50 


Primitive form,--An oblique rhombic pt%n, the lateral 
planes of which arc inclined at an angle of 103^ 55'; and the 
base, upon each of the lateral planes, of 105° 34'. The lateral 
edge is very nearly equal to one side of the base. 

Cleavage .—Parallel to all the faces of the primitive form. 
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Most of the crystals 1 have observed were macles as repre¬ 
sented in the third figure. 


Sub*chromate of Potash. 



ri on ifi.120 50 

oil m ISO 10 



Primary form ,'—A viglit rhombic prism of 107^ 8', in which 
the ratio of one side of the base, to the lateral edge of the 
prism, is nearly that of 5 to 2, 

Cleavayc ,—None very distinct. 

This is the yellow chromate of potash, which, from the rp- 
marks of Mr, Tafiliert, in the Annales de Chimie for 1823, ap¬ 
pears to be a sub-chroraate. 


Bi^chromate of Potash, 



Incidetices, 



on 

m 

on 

P 

on t 

p . 

. . 980 

U' . 

. . . Oo 

' . . 

. . 91° 

3<y 

tn . . 

. , . 0 

, 

... 1)8 

14 . . 

. . 9f» 


t . . 

• ... 96 


... 01 

30 . . 

. . 0 


. - 


6 . 

. . .136 

S . . 

. . as 

44 

i?' • • 

. ../U4 

33 . 

... 01 

10 • . 

. . 140 

27 

. . 

... 113 

2 . 

... 31 

16 




_ 4 

Primitive form. A doubly oblique prism, in which the in¬ 
cidences of the base p, on the two lateral planes wi, are,, re- 
Vot.XV. U 



















288 Mr* Lei^y on theJPorm of Artificial Salts. 


spectively* 98® 14\ and 91° 36'; and that of wi on i, 96° ; the 
lengths of the three edges,/, firK meeting in the point o, are 
nearly in the ratio of the numbers 1., 0.55> 1.126. 

Cfeavojfe.—Very easily obtained, parallelly to all the planes 
of tile primitive. 

Prussiate of Potash. 


a. 



Incidcnct'S. 


PonP 
. . 
a* . • 
6i on a* 




aso jr 
135 to 
112 10 
119 5T 
90 


Primary /br»i.—Octahedron, with a square base, in which 
the incidence of two adjacent faces ofrthe upper pyramid 


is 98° ir. 


Cleavage. —Easy, in a direction perpendicular to the axis of 
the octahedron. 


[To be continued.] 


Art. IX. Historical Slatement respecting Electro-Mag- 
neiic Rotation. By M. Faraday, Chem. Assists in 
the Royal Imlitution, 

Ik the Xllth Volume of this Journal, at page 74,1 published 
a paper on some new electro-maguetical motions, and on the 
theory of magnetism. In consequence of some discussion, 
which arose immediately on the publication of that paper, and 
also again within the last two months, I think it right, both in 
justice to Dr. Wollaston and myself, to make the following 
statement:— 
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Dr. Wollaston was, I believe, the person who -first enter¬ 
tained the possibility of electromagnetic rotation; and if I now 
understand aright, had that opSiion very early after repeating 
Profi sSor. Oersted’s experiments. It may Have b^en about 
Ao^ust 1820, that Dr. Wollaston first conceived the possibility 
of making a wire in the voltaic circuit revolve on its own axis. 
There are circumstances which load me to believe that I did 
not hear of this idea till November following; and it was at the 
beginning of the following year that Dr. Wollaston, provided 
with an apparatus he had had made for the purpose, came to the 
Institution with Sir Humphry Davy, to make an experiment of 
kind. I was not present at the experiment, nor did 1 sec 
the apparatus, but I came in afterwards, and assisted in making 
some further experiments on the rolling of wires on edges *, 

I heard Dr. Wollaston’s conversation at the time, and his 
expectation of making a wire revolve on its own axis; and 1 
suggested (hastily and uselessly^ as a delicate method of sus¬ 
pension, the hanging the needle from a magnet. I am not 
able to recollect, nor can I c.vcitc the memory of others to the 
recollection of the time when this took place. I believe it was 
in the beginning of 1821. 

The paper which I first published was written, and the expe¬ 
riments all made, in the beginning of September, 1821. It 
was published on the ist of October; a second paper was pub¬ 
lished in the same volume on the last day of the same year. I 
have been asked, why in those papers I made no reference to 
Dr. Wollaston’s opinions*and intentions, inasmuch us 1 always 
acknowledged the relation between them and my own expe¬ 
riments? To this 1 answer, that upon obtaining the results 
described in the first paper, and which 1 shewed very readily to 
all my friends, I went to Dr. Wollaston’s house to communicate 
them also to him, and to ask permission to refer to his views 
and experiments. Dr. Wollaston was not in town, nor did he 
return whilst 1 remained in town ; and, as I did not think I 
had any right to refer to views not published, and as far as I 

♦ Sec Sir Humphry Davyds Letter to Dr. Wollaston. Phil, Trans^ 1S21. p, 17. 

IT 2 
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knew not pursued, my paper was printed and appeared without 
that reference whilst I remained in the country. I have 
regretted ever since I did not delay the publication, that 1 
might hav^ shcw'ii it first to Dr. Wollaston. 

Pursuing the subject, I obtained some other results which 
seemed to me worthy of being known. Previous to their ar¬ 
rangement in the form in which they tippear at page 416 of 
the same volume, 1 waited on Dr. Wollaston, who was so kind 
as to honour me with his presence two or three times, and 
witness the results. My object was then to ask him per¬ 
mission to refer to his views and experiments in the paper 
which 1 should immediately publish, in correction of the error 
of judgment of not having done so before. The impression 
that has remained on my mind ever since, (one-and-twenty 
months,) and which I have constantly expressed to every one 
when talking of the subject, is, that he wished me not to do so. 
Dr. Wollaston has lately told me that he cannot* recollect the 
words he used at the time: that, as regarded himself, his feelings 
were it should not be done, as regarded me, that it should ; but 
that lie did not tell me so. 1 can only say tliat my memory 
at this time holds most tenaciously the following words : “ I 
would rather you should not \ * but I must, of course, have been 
mistaken. However, that is the only cause why the above state¬ 
ment was not made in December 1821; and that cause being re¬ 
moved, 1 am glad to make it at this, the first opportunity. 

It has been said I took my views from Dr. Wollaston. That 
I deny; and refer to the following statement, as ofiermg some 
proof on that point. It has, .also, been said, that 1 could 
never, unprepared, liave gatiled, in the course of eight or ten 
days, the facts described in my first paper. The following 
information may elucidate that point also: 

^ it cannot but be well known, (for Sir Humphry Davy him¬ 
self has done me the honour to mention it,) that 1 assisted him 

•V 

in the important series of experiments he made on this subject. 
What is more important to me in the present case, however, is 
not known; namely, that I am the author of the Ilistoricul 
Sketch of Electro-Magneiismt which appeared in the Amials of 
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Philosophy, N. S. vole. If. aud III. Nearly the wliole of that 
sketch was written in the months of July, August, and Sep¬ 
tember, of 1821 ; and the first parts, to which 1 shall particu¬ 
larly refer, were published in September and October of the 
same year. Although very imperfect, I endeavoured, as I think 
appears on the face of the,papers, as far as in me lay, to 
make them give an accurate account of the state of that branch 
of science. «I referred, with great labour and fatigue, to the dif¬ 
ferent journals in which papers by various philosophers had 
appeared, and repeated almost all the experiments described. 

Now this sketch was written and published after I had heard 
of Dr. Wollaston's expectations, and assisted at the experiments 
before referred to; and I may, therefore, refer to it as a public 
testimony of the state of my knowledge on the subject before 1 
began my own experiments. I think any one, who roads it 
attentively, will find, in every page of the first part of it, proofs 
of my ignorance of Dr. Wollaston's views; but I will refer 
more particularly to the paragraph which connects the iy8th 
and 199tli pages, and especially to the 18th and 19th lines of 
it; and also to Fig. IV, of the accompanying plate. There is 
there an effect described in the most earnest and decided 
manner, (see the next paragraph but one to that referred to,) luy 
accuracy, and even my ability, is pledged upon it; and yet 
Dr. Wollaston's views and reasonings, which it is said I knew, 
are founded, and were, from the first, as I now understand, upon 
the knowledge of an effect quite the reverse of that I have stated. 

I describe a neutral position when the needle is opposite to the 
wire; Dr. Wollaston had observed, from the first, that there was 
no such thing as a neutral posiiiofi, but that the needle passed 
by the wire: I, throughout the sketch, describe attractive and 
repulsive powers on each side the wire; but what I thought 
to be attraction to, and repulsion from the wire iu August, 1821, 
Dr. Wollaston long before perceived to arise from a power not 
directed to or from the wire, but acting circumferentially round 
it as axis, and upon that knowledge founded his expectation. 

I have before said, 1 repeated most of the experiments de¬ 
scribed irr the papers referred to in the sketch; and it was in 
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consequence of repeating and examining this particular experi- 
vtxentf that I was led into the investigation given in my first 
paper. He who will read thatf)artof the sketch, above referred 
to*, and then the last, second, and third pages of my paperf, 
will, I think, at once see the connexion between them; and from 
my difference of expression in the two, with regard to the at¬ 
tractive and repulsive powers, which I at first supposed to exist, 
will be able to judge of tlie new infox’mation which Miad, at the 
period of writing the latter paper, then, for the first time 
acquired. 


4 

Aut. X, Proceedings of the Royal Society. 

The following i)apcrs have been read at the table of the Royal 
Society since our last report: 

March 0. On a new y)]icmmicnon (if clcrtro-inaguetism, by Sir Hum¬ 
phry Davy, liart., P.II.S. 

13, On fluid chlorine, by Mr, Faraday, coimnunicated by the Pre¬ 
sident, 

20. On the motions of tlie eye in illustration of the muscles and 
nerves of the orbit, by t’harlcs llell. Esq,, coininiinicuted by the lh:e- 
sident, 

April lO, An account of an ap[iai*atus, on a peculiar construction, 
for perforniiug elcidro-magnctic experimenta, by Wm, H. Pejiys, p]sq. 

On the condensation of several gases into liquids, by Mr. Faraday, 
chemical assistant, R-oyal Instittition, communicated by the President. 

37, On the application of liquids formed by condensation of gases, 
as meclianical agents, by Sir Humphry Davy, Hart., 1*.R.S. 

On the ternperalurc of the Sea at considerable depths, by Captain 
Sabine. 

24. Details of experiments made with an invariable pendulum In 
various places on the South American station, by Captiun Basil 
Hall, Il.k 

May 1- On the changes of volume produced iti gases in dlifercnt 
states of density by heat, by Sir Humphry Davy, Bart., P.R,S, 

His Grace the Duke of kirthumberland was elected a Fellow of the 
Society. 

S. Continuation of Professor Buckland's account of the caverns con-' 
taming bones in England and Germany, 

William, Earl of Dartmouth, was admitted a fellow of the society# 

* Annafs of Philosophy, N. S,, ix. lUS, 199# t Quarterly Journal, xii. 71—70. 
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15. Further remarks i>ii the evidence of diluvial action in the caves of 
Germany, by Professor Hiickland. 

At this meeting Mr. William Clifitwas elected into the society. 

29. Description of a iuaaj*netic balance, witli an account of some 
recent experiments on magnetic attraction, by Mr. W. S. Harris, com- 
inunlcatea by the President. 

At tins meeting of the society the foUowing gentlemen were clcclcd 
fellovvs; to’;;?., Peter liarlow, JEsq„ Arthur de C’apel JJrookc, Esq,, 
J- S. Hiirford, Esq., the itev. Lewis Evans, Samuel Reynolds Solly, 
Esq., and tlie Rev. J. M. Traherne. 

Jutic5. a case ofpneuniato-thorax, with experiments on the absorp¬ 
tion of diiicrent kinds of air iniroducetl iuU» the pleura, by J(»hn 
Davy, M.D. 

On fossil-shells, in a letter to the President, by L, W. Dillwyn, Esq. 

John Rennie, Esq. was elected a fellow of the society. 

12. On the existence of bitumen in certain minerals, liy the Rt. Hon. 
trcorgc Knox, F.R.S, 

Oil the diurnal variation of the horizontal magnetic .and dipping 
needle, by P. Harlow, Esq. 

19. On the diunial deviations of the horizontal needle, when under 
the inliiicncf' of magnets, hy J. H. C-hristie, Esq, 

Astroiioiriical observations made at Paramatta, communicated by 
Sir T. Hrisbane, 

Contributions towards the lustory of the cocoa-nut tree, by H. M.ar- 
shall. Esq. 

An account of the effect of mcrcurhil vapours on the crew of H. M. 
ship Triumph, in the year ISU), by W. Burnett, M.D. 

On the apparent magnetism of metallic tit.aiiium, by W. H. Wollas¬ 
ton, M.D., V.P.R.S. 

Tables relating to certain dcvi.ations which appear to have taken pl.ice 
in the nortli polar distance of some of the principal tixcd stars, by 
J. l*ond. Esq., F.R.S,. Astronomer Royal. 

Account of a case of pneuniato-thor.ax, in which the operation uf 
tapping the chest ^vas performed, with some observations on the power 
of mucous mcinbraiiea to absorb air, by John Davy, M.D., F.R.S. 

Account of experiments made with an invariable pendulum at New 
South Wales, by Alai or-General Sir Thomas Bribbanc,K.C.B., F.R.S., 
communicated by Cfaptain Henry Kater, F.R.S., in a letter to the 
President. 

Second part of the paper on the nerves of the orbit, by C.Bell, Esq. 

On astronomical refractions, by J. Ivory, A.M., F.R.S. 

On algebraic transformation, as deduciblc from first principles, and 
connected with continuous approximation, and the theory of finite and 
fluxional differences, including some new modes of numerical solution, 
by W. G. Horner, Esq. 

Major-General Sir George Alurray was elected fellow of tlie society. 

'Hie Society then adjourned over their long vocation, to meet 
again on Thursday, November 20. 
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Anx. XL PROGRESS OF FOREIGN SCIENCE. 

1- On the Cold produced by the Evaporation of Idyidds* By 

M. Gay-Lussac, 

r 

This memoir was read to the Academy of Sciences so 
ago as 1815, but its publication was deferred, in the view of 
rendering it more complete ; an intention which its author has 
not possessed leisure to realize. 

The evaporation of a liquid may take place in a vacuum or in a 
gas. The depression of temperature, which results, differs in these 
two circumstances. In a vacuum, supposing the vapour to be 
absorbed as soon as it is produced, the greatest cold takes place 
for a determinate temperature of the ambient medium, when the 
caloric absorbed for the transformation of the liquid into vapour 
is equal to that entering the liquid from the sides of the re¬ 
ceiver*. For it is evident that, since the latter augments with 
the difference of temperature between the liquid and the sur¬ 
rounding medium; and as, on the contrary, the elastic force of 
the vapour goes on continually to diminish, as well as its velo¬ 
city, (of formation,) there must necessarily be a period, at which 
the caloric absorbed by the vapour shall be equal to the caloric 
poured in by the surrounding walls. But if we lower the tem¬ 
perature or the ambient medium, the limit of the cold will re- 
trocedc^and it may do so, even indefinitely, whilst the vapour 
of the liquid shall preserve an appreciable tension. Thus M. 
Gay-Lussac has frozen mercury with case, by surrounding with 
a frigorific mixture of ice and salt, the vessels in which the 
aqueous vapour was produced and absorbed by the apparatus 
of professor Leslie ; and he docs not doubt, tliat, with analogous 
means, and very evaporable liquids, we may arrive at a degree 
of cold much more considerable than by the mixtures. 

Suppose, now, that the evaporation takes place in a gas, per¬ 
fectly dry, of a determinate temperature. Here new causes 
come to influence the production of the phenomenon, which it is 
necessary to appreciate. ' 

In the first place, the evaporation is retarded by*the gas, 
which presses on the liquid. It would amount to nothing, in a 
gas perfectly at rest, whose density, under the same pressure, 
would be equal to that of the vapour; and the temperature 
being supposed constant, it would augment nearly in proportion 
to the velocity of the gas, until this velocity was equal to that 
which the vapour would assume in vacuo. I'hc cold produced 
by the vapour, depends on it, up to a certain point; for if it 
were very little, it would be possible, that the heating produced 

* It is hero sup|>osed, that the evaporation tdkes place over the whole 
surface of the liquid, as with a thermometer with a moistened bulb. This 
is the most favourable case for obtaining the muximuin of cold. 
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by the surrounding-'bodies^ would be more rapid than the cool¬ 
ing due to the evaporation ; and thus, the cold could not roacli 
its limit. 

In the second place, the liquid, evaporating only by moans of 
the air, which impels against its surface, cannot evident/cool 
as much as in vacuo; and for a given initial temporaUiro, the 
cold produced is at its maximum^ when the caloric, absorbed by 
the vapour, is equal to that which the air loses, to put itself in 
an equilibrium of temperature and pressure with it, plus the 
caloric poured into the evaporating surface by the surrounding 
bodies ; but the quantity of the latter, when the cold produced 
is only a few degrees, is small in comparison of the other, and 
may be neglected. Prom the latent heat of the vapour of the 
evaporable liquid, the law of its elastic force relative to the tem¬ 
perature and its density, on one hand ; and, on the other, the 
capacity of the air for heat, its temperature, its density, and its 
pressure, M. Gay-Lussac has constructed a formula, for calcu¬ 
lating the degree of cold, which should be produced by evapo¬ 
ration. In order to compare his ihcory with experiment, he 
determined directly the depression of temperature produced by 
a current of dry air on a mercurial thermometer, surrounded with 
moistened cambric. The air issuing from a gasometer, under a 
constant pressure, passed first through a tube filled with chloride 
of calcium; from this tube it entered another, where it met u 
thermometer destined to show its temperature; then five ceii- 
tiinetresTurther on, (two inches E,,) another thermome U i* with a 
moistened surface, which it env^oped on every side. Thence, it 
ihiliiscd itself freely in the atmosphere, without suffering fur¬ 
ther cliange of pressure. The calculated and exporimcnlal 
results coincide very nearly. Wc shall content ourselves with 
giving the latter. 
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The heal given up by the air, (luting evaporation, depending 
evidently on its density, it follows, that, all other things being 
equal, the cold produced ought to increase as the density 
diminishes. We have hitherto supposed that the air was per¬ 
fectly diled; but, if wo take it in the ordinary hygrometric state, 
the cold produced by evaporation will not be so considerable, 
and it. will be even null, where the air is saturated with humidity. 
The cold is relative to the quantity of water which the air can 
suffer to pass into the state of vapour; but this quantity is not 
immediately known, by that already contained in the air, before 
it arrives at the moist surface. Suppose, in fact, that the tem- 

E crature of the air is 10® C., an4 that it is half saturated with 
umidity ; suppose, further, that the cold produced amounts to 
4®, it is evident that, at this term, the air which was half satu¬ 
rated with moisture at 10®, will be more highly so on account 
of the cooling which it has experienced, and that the quantity 
of water which can evaporate, is j)reciscly equal to what the air 
wants at the temperature of 10® —4®=6®, in order to be sa¬ 
turated. 

“ Id general, we may succeed in knowing the hygrometric 
state of the air, according to the cold produced by evaporation ; 
but as this cold is variable with the pressure of the air, its 
temperature, its degree of humidity, we would ftequire very ex¬ 
tensive tables to determine it with exactness, 1 was willing 
to undertake this labour, repeating my experiments on the cold 
produced by evaporation, and making new ones; but t have 
been disheartened by its length, as well as the want of sufficient 
data, and especially by the consideration that the ingenious 
process of Leroi was susceptible of a more easy application, and 
that in the actual state of physics, it was much preferable/' 
"We heartily concur in this preference of M. Gay-Lussac, which 
brings a strong additional argument in favour of Mr. Danicll’s 
hygrometer, founded on the principle of Lerui, and against Mr. 
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I.eslie’s, constructed on the other plan.— Ann. de Chimie et dc 
Physiquey xxi. S2. 

2- Memoir on the Density of Vapoursj by M. Ces. Dcsprctz. 

Although wc can find no new facts in this paper, it deserves 
notice from the mode of investigation. The process followed 
for comparing the weights of gases, has never been applied to 
vapours, because it was foreseen, that, on taking the densities 
at the boiling points of the liquids, the contact of the cool sides 
of the balloon would cause a portion of vapour to be liquefied. 
It would not be so,if the experiments were made at the tempera¬ 
ture of the surrounding bodies. We^ might then weigh vapours 
as we weigh gases. M. Despretz conceives himself to be tlio 
first person who has done this. We obtain, adds lie, vapour 
perfectly pure,-and at the actual temperature of the surrounding 
bodies, by fixing a stop-cock to a barometric tube, whose in¬ 
ternal diameter is triple that of the ordluaVy tubes, and by 
introducing into this tube the liquid whose \apour we wish to 
weigh. Wc adapt u balloon to it, well exhausted of air ; this 
is soon filled witli vapour; an ordinary barometer is plunged 
into the same bath, so that wc know the clastic force of the 
vapopr weighed, by the difference of height of the mercury in 
the two tubes. Lastly, wc judge if the clastic force is at the 
maximum, and consequently, if the space be saturated, by the 
inspection of a third barometer-tube. In this third tube, there 
is liquid in excess, Avhich will not be the case with the tube 
which furnishes vapour to the balloon, except in so far as the 
mercury in it is at the same height as in the first. 

Wc consider the suggestion of M. Despretz ingenious, but 
the details are obscure. A plate of his apparatus should have 
been given in the Aniialcs.— Ann. de Ch. et de t*h. xxi. 143. 

3. On the Hydriodide of Carbon (hydriodure ;) a new Mode of 

obtaininy it. By M. Scrullas. 

The prepai*at!on of the hydriodide of carbon, by the action 
of potassium on alcohol holding iodine lu solution, being prac¬ 
ticable by few persons, from the price of potassium, M. Scrullas 
sought to obtain this new body by other and easier means. 
After different attempts, all founded on the re-action bf bodies 
which could present nascent olefiant gas to iodine, M. S. 
has succeeded in readily procuring hydriodide of carbon. On 
chloride of iodine, made by saturating pulverulent iodine with 
chlorine in a globe, he poured from five to six times its weight 
of alcohol, at 34*^, (about 0.847 sp. gr.) The liquid, at first 
turbid, became clear in a few instauts with deposition of some 
saline matters proceeding from the impurity of the iodine, as 
also of a small quantity of an acid iodate having pota&h for its 
base, which likewise existed in the iodine. 

This alcoholic solution of chloride of iodine being treated 
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■with small portions of an alcoholic solution of caustic potash, 
tlicrc was instantly formed a very abundant yellowish, curdy 
precipitate, composed of a mixture of hydrochlorate and acid 
iodate of potash. The acid iodate, it ought to be observed, 
exists only at the commencement. The saturation being con¬ 
tinued and pushed to a slight alkaline excess, the liquid, which 
was strongly coloured at a certain period of the saturation, 
by the separation of the iodine of the sub-chloride, appeared 
after some moments of repose above the saline deposit, 
of a lemon-yellow colour, having the saccharine taste given to 
it by the hydriodide of carbon, which it holds in solution, along 
with the hydriodate of potash. We decant and wash the sails 
several times with alcohol, to carry oil’ the whole of the 
hydriodide ; which is indicated by the alcohol ceasing to be 
coloured. The salts are set to drain on a filter,“and tbe liquifl 
is united to the other portions, after filtration. We evaporate 
the liquid at a gentle heat; the hydriodide crystallizes; and 
we separate it before the entire evaporation of the liquid, by 
throwing it on a filter and washing it with cold water, till this 
he no longer affected by nitrate of silver: a proof that the 
hydriodide is freed from the hydriodate of potash which it 
might have retained. We separate afterwards, by solution and 
crystallization, the hydrochlorate from the iodate, which wc 
make use of, converting it into an iodide by fusion. 

M. Serullas afterwards contrived the following modification 
of the process: Into alcohol of the above strength, mixed with 
much more iodine than it could dissolve, he passed a current 
of chlorine, which made the colour of the iodine speedily dis¬ 
appear, whose solution was meanwhile aided by agitation witli 
a glass tube. The stream of gas having been continued some 
instants after the disappearance of the iodine, the yellowish 
liquor, considered to be then an alcoholic solution of chloride 
and sub-chloride of iodine, was saturated in the same way as 
the other, by uii alcoholic solution of caustic potash, which 
immediately determined the formation of the same yellow curdy 
precipitate containing the same substances: iodate, hydro- 
chlorate of potash, and hydriodide of carbon in solution ; the 
last in as large a proportion as by the process of mingling 
alcohol with the chloride of iodine separately prepared. The 
acid-iodatc of potash, Avhich instantly falls down, from its inso¬ 
lubility in alcohol, has, like iodic acid, a sharp and astringent, 
but less intense taste than that of iodic acid. Its solution 
merely reddens, without destroying, tincture ot litmus. This 
salt is less soluble than the neutral iodate of the same base ; 
and its crystals, when slowly formed, present truncated pyra¬ 
mids, whose base is a rectangular parallelogram, or small 
prisms, with four very transparent faces, terminated by 
pyramid of four faces. 
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M. Scrullas conceives that, without the concurrence of potash, 
the simple act pf dissolving chloride of iodine in alcohol, is 
not sufficient to decompose the water, and produce hydriodide 
of carbon ; for the existence of this hydriodide is not manifested 
till during the saturation, beginning, probably, at the moment 
when the iodine of the sub-chloride is set at liberty, and it is 
only when the saturation is completed, that the liquor acquires 
the yellow colour, the sacchaviiie taste, and the peculiar odour, 
which distinguish the hydriodide. Saturation by pure mag¬ 
nesia produces no hydriodide. This compound is solid, of a 
lemon-colour, and a saccharine tasip, which becomes very mani¬ 
fest when it is dissolved in alcohol. It crystallizes in spangles of 
a brilliant aspect. Its smell is aromtitic, approaching nearly 
to that of sutfron. Its spccdic gravity is nearly double that 
of water. It is not sensibly soluble in this lujuid. It dissolves 
in 80 times its weight of alcohol of 0.825 sp. grav., at the 
ordinary temperature; and in 25 times, at a temperature of 
96° Fahr. Seven parts of ether dissolve one of hydriodide. 

Fat and volatile oils dissolve it readily. In the latter, at 
least in the essence of lemons, it suilers an alteration; for, 
on exposure to light, charcoal is evolved, and the iodine be¬ 
comes free. Sulphuric, sulphurous, nitric, and muriatic acids 
have no action upon it; nor has a solution of chlorhic in 
water. 

Exposed to the air, at common temperatures, it disappears 
at the end of a certain period. A heat of 212° Fuhr. volatilizes 
it without decomposition ; between 240° and 248° it enters 
into fusion, and is soon afterwards decomposed, giving rise to 
vapours of iodine, a deposit of very brilliant charcoal, and 
hydriodic acid. A portion is volatilized at the same time. Of 
all the simple nou-mctallic bodies, chlorine, in the state of gas, 
is the only one which presents, with hydriodide of carbon, very 
remarkable phenomena. 

These two bodies scarcely come into contact before there 
is a lively action, and sudden decomposition of the hydriodide ; 
whence products result, whose nature varies according to 
circumstances. 

1. If the chlorine, as well as the hydriodide, arc perfectly dry, 
there is formed a chloride of iodine, some muriatic acid, and a 
peculiar white matter containing much carbon. 

2. If the chlorine be in excess, there is a formation of a 
solid yellow chloride ; and one of a subchloiidc in the opposite 
case, 

3. When the quantity of chlorine which has been made to 
act upon the hydriodide has been sufficient merely to produce 
a subchloride, there is no longer found in its watery solution 
the above white matter, but small quantities of a liquid of an 
oily appearance, which seems to grease the sides of the vessels, 
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unites gradually at the surface of the water, and ends some* 
times in falling down, and collecting at the l^Uoni, in a drop 
more or less bulky. The vessels have then a very peculiar 
odour, approaching much to that of essence of turpentine. 

M*. Serullas at first imagined, that these two sub¬ 
stances might be the chlorides of carbon discovered by Mr, 
Faraday; but he has not been able to recognise- either 
of the properties by which Mr. Faraday distinguishes them, 
nor are those which characterize the peculiar matters, similar to 
those of the species of chloride of carbon, which may he obtained 
from the action of chlorine on alcohol. It is difficult, however, 
to believe that there is not an identity of composition between 
these products; which will be, no doubt, modified by circum¬ 
stances which he has not been able to appreciate. 

To make the experiment of transforming the hydriodide of 
carbon into the chloride of iodine, wc fill a phial, having a 
ground stopper, with chlorine dried over chloride of calcium, 
and throwing into it some hydriodide in powder, immediately 
shut the phial; the action is speedy. There is a developement of 
heat and a brisk effervescence due, he thinks, to the disengage¬ 
ment of muriatic acid gas, which is formed. We see the liquid 
red sub-chloride which also is formed at the same time, succes¬ 
sively pass, by the absorption of chlorine, into a solid yellow 
chloride. It is possible, by heating carefully the stoppered 
bottle, to make the chloride pass alternately from the solid 
state, to the state of a liquid sub-chloride, which, on cooling, 
returns to its primitive state by resuming the chlorine which the 
heat had separated with effervescence. M. Serullas has even em¬ 
ployed this means to volatilize the chloride, fi oin one side of the 
bottles to the other, across the residuary chlorine, in order to be 
sure of the complete decomposition of the hydriodide. When 
we project hydriodide of carbon into flasks liilcd with chlorine, 
we hear each time a slight noise, similar to that produced by the 
immersion of a red-hot iron rod in water. 

4. If the chlorine employed in these experiments is ’still 
charged with the usual humidity which it has in coining directly 
into the bottles without previous drying, the hydriodide of carbon 
which we introduce equally gives rise to chloride of iodine, and 
muriatic acid, but wc have no longer the white matter. There is 
formed in its place chloroxycarbonic gas (phosgene gas) which 
we can insulate by inverting the bottles first over a mercurial 
bath, to make the e.xcess of chlorine be absorbed with agitation ; 
then in water, in order to dissolve the muriatic acid. The 
phosgene gas can remain a sufficiently long time in contact with 
water without being decomposed, so as to be examined and 
recognised. This circumstance of the humidity of the chlorine, to 
which M. Serullas had not paid attention in his first experiments, 
hindered him, for some time, from recognising under what form 
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the carbon disappeared, which he knew positively to exist in 
the hydriodide. 

He bad occasion to observe, in these experiments, that the- 
sub-chloride of iodine, treated by ammonia, threw down, at the 
moment, the iodine, in the state of a very fulminating iodide of 
azote; and that there was formed scarcely any hydriodate of 
ammonia. We can understand this, since tlie chlorine, which in 
this case decomposes the ammonia, ought exclusively to seize 
the hydrogen, leaving the azote to the iodine. By the common 
process of putting iodine into water of ammonia, only one* 
fourth of the iodine is converted into the fulminating compound. 

The facility offered by chlorine, of converting the hydriodide 
of carbon into chloride of iodine, and consequently into iodate 
and hydrochlorate, by its solution hi water, and saturation with 
potash, appeared to M. Serullas, after othei trials, to be the 
most exact means of ascertaining the quantity of iodine which 
eutevs into the composition of the hydriodide of carbon- He 
treated a number of times with chlorine, given quantities of 
hydriodide of carbon; the resulting chloride of iodine, being 
dissolved in water, and saturated with potash, constantly pro¬ 
duced the same quantities of iodate, at least with so slight 
differences, that we may indicate, without fear of deviating from 
the truth, 1.5 gramme as the mean product, for each gramme 
of hydriodide. The iodate of potash being formed of 77.54 acid 
and 22,240 potash; the iodic acid of 100 iodine and 31.927 
oxygen; every gramme of hydriodide of carbon will then contain 
0.8992 of iodine. 

M. Scrullas analyzed the compound also, by ignition with 
oxide of copper; from which he infers it to consist of. 

Iodine , 0.8992 I atom 

Carbon . 0.0864 2 atoms 

Hydrogen 0,0144 2 atoms. 

1.0000 

Amirn de CA. et de Phy, xxii. 172. 

Supplementary to the above information, M. Serallas has in¬ 
serted in the same Journal a letter to M, Gay-Lussac, on the 
subject, in which he says, that he finds hydriodide of carbon may 
be very abundantly obtained, by simply treating an alcoholic 
solution of iodine with an alcoholic solution of caustic potash, 
or soda.v The formation of hydriodide of carbon, in this case, 
proves very manifestly the decomposition of the water; just as 
the formation of an iodate with excess of acid, from the first 
instants of the saturation of a solution of chloride of iodine, 
seems to prove the pre-cxistence of iodic acid in the solution ; 
and consec^uently to confirm its being a mixture of iodic acid 
and muriatic acid, as M. Gay-Lussac has said. 
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4. On a Crystalline Matter formed in a Solution of Cyanogen. 

By M. Vauquelin. ’ 

A solution strongly impregnated with cyanogen, which M, Vau- 
quelin. had preserved in his laboratory during the preceding win- 
ter, presented a new phenomenon to him, which he had not leisure 
to examine in his first experiments. At the end of about four 
months, this solution, become of a slight amber hue, deposited 
orange-yellow crystals, the number of which increased for some 
time. When this deposition seemed to have ceased, he examined 
the crystals, as also the liquor which had produced them. 

The latter had an amher colour, diifused a strong smell of 
hydrocyanic acid, was alkaline, at least it suddenly restored the 
colour of litmus reddened by an acid. It precipitated the sul¬ 
phate of iron of a bluish green, which changed instantly to blue 
by the addition of a drop of sulphuric acid. It is not to be 
doubted therefore from these experiments that the solution of 
cyanogen was converted into liydrocyanate of ammonia. It 
contained likewise carbonic acid, for it precipitated lime water. 

Let us next p^ss to the examination of the properties of the 
crystals of which we have spoken, and see if by means of their 
properties, we can come at their chemical composition* 1 ^ These 
transparent crystals have an orange yellow colour, which yields 
a Icmon-coloured powder; their form is dendritic; they have no 
marked taste or smell; they are almost insoluble in water; 
potash ley disengages nothing from them, nor does it dissolve 
them. The mixture of these crystals and potash gives no 
Prussian blue with sulphate of iron. Dilute sulphuric and 
muriatic acids make them experience no alteration. 

Placed on burning coals, they volatilize, dilFusing a white 
smoke, and a strong smell of liydrocyanate of ammonia; leaving 
a very small quantity of black matter, which can be nothing but 
charcoal. 

Heated in a glass tube, closed at one endt into which he had 
introduced a slip of paper dipped in sulphate of iron, they pre¬ 
sented tlie following phenomena: a little moisture soon ap¬ 
peared, the paper assumed a bluish colour; then a dull white 
matter sublimed, and there remained in the bottom of the tube 
only some black grains. When the tube was opened, there 
exhaled a strong odour of liydrocyanate of ammonia, and the 
slip of paper, when dipped into a feeble acid, took a very intense 
blue colour. ’ 

As to the white sublimate, it had neither smell nor taste; it 
was insoluble in water; placed on burning coals, it was reduced 
into smoke, having the odour of hydrocyanic acid. Its minute 
quantity did not permit a more detailed examination, but 
M. Vauquelin thinks it is of the same nature as the crystals, 
97U72U6’ the humidity. 
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What is then the composition of these crystals ? This question 
IS not easily answered, especially when one has at his disposal 
only a very small quantity of material. 

However, if we bear in mind that cyanogen formed of carbon 
and a^te, when decomposed in water, gives birth to hydrocyanic 
acid, ammonia, carbonic acid, and charcoal, which precipitates ; 
and that in the case under consideration, the same effects take 
place, with the exception of the precipitation of carbon, it will 
appear undoubtedly probable, that this carbon is united witli a 
portion of the undecoraposed cyanogen, and that it is thereby 
rendered insoluble; but in falling down slowly it has had time 
to combiue witli a small quantity of Water, and to assume the 
crystalline form; effects due to the low tempemtufe in which 
the cyanogen was exposed during the winter. If this be the 
case, we might c^ll this substance^ sub’^cyanotjen or pro<o- 
cyanoyen, 

consider this nomenclature highly objectionable, ad¬ 
mitting the composition to be clearly made out, which it is not. 
Cyanogen and sub-cyanogen should, strictly speaking, be called 
dcuto-carburet and trito-carburet of azote; from which name 
their oompositioii would immediately be seen.— dc Chim. 
ct de Fltys, xxii. 133. , 

5. Effects of Boracic Acid on the Acid Fluatc of Fotash. 

M. Zeise has made the observation that fluate of potash, in 
which the acid was in excess, might be rendered alkaline, by a 
suitable addition of boracic acid. The first portion ot acid 
added diminishes the acidity, the following additions make it 
disappear entirely, for litmus paper is no longer changed by it; 
mid lastly, the saline solution took an atkuline character, and 
restored to the blue colour, litmus paper which had been red¬ 
dened hy the acid fluate of potash. 

A solution of litmus reddened by the boracic acid, was mixed 
with another solution of litmus reddened by the acid /luutc, and 
instantly a blue colour was developed; the same effects take 
place by substituting soda or ammonia for potash; and it is the?, 
same Avhether we employ water or alcohol to dissolve them. 

Syrup of violets, reddened by the acid fluate of potash, became 
blue by the addition of boracic acid, and a new quantity of acid 
rendered it green. Papers, stained with curcuma (turmeric) and 
Brazil wood, experienced analogous changes of colour; so that 
all the re-agents seem to indicate that alkali is separated from 
the acid fluate of potash by the addition of boracic acid; or 
otherwise, that the fluoboric acid, which may be formed by 
means of the fluoric and boracic acids, saturates less alkali, 
than each of its components 'Would neutralize alone.— Ann. de 
Chim. et de Phys. xxi. 22, 

Vo^. XV. 


X 



Process of Foreign Science. 


304 

6* On the Hydroxanthic Acid, and some ef its Products and 

Combinations. By Mr. Will. C. Zeise, Professor of Chemistry 

in the University of Copenhagen. 

By a series of experiments on the mutual action of oarburet of 
sulphur, potash, and alcohol, Mr. Zeise has obtained results 
which he regards as very remarkable. 

Potash, or soda, dissolved in alcohol, may be neutralized by 
carburet of sulphur, although this liquid does not change litmus 
colour, and docs not neutralize the alkalis in their dry State, or 
when dissolved in water. This phenomenon is owing to the 
formation of a peculiar acid, by the rc-action of the carburet on 
the alcohol, which is determined by the alkaline body. This 
new acid contains sulphur, carbon, and hydrogen. It is probable 
that the first two elements united act in this cg^nbination the same 
part the cyanogen docs in hydrocyanic acid; and that they exist 
in it, in a dififereut proportion from what they do in the ordiriary 
carburet of sulphur. He has given the name of xantnogen 
(derived from yellow aud ytvystu) to this compound radical, 

because it forms combinations of a yellow colour with some 
metals; and be has named the new acid, the hydroxanthic^ be¬ 
cause it is endowed with all the properties of a perfect acid. 

Very pure carburet of sulphur dissolves readily in the alco¬ 
holic solution of potash, and there instantly results a greenish- 
yellow liquid. This is easily observed by employing a solution 
of potash made in the cold before it has begun to turn brown. 
If, after having added enough of carburet to neutralize the solu¬ 
tion, we expose it to a teinperuturc approaching to 0^ C,, it will not 
be long in yielding delicate crystals so abundantly, that \vc shall 
soon have a concrete mass. This dried quickly boUvecn folds 
of paper is the hydroxanlhatc of potash. It is also obtained by 
evaporation of the neutral li<juid, in vacuo^ along with sulphuric 
acid, or even by spontaneous evaporation; and also by precipi¬ 
tation by means of sulphuric ether. 

The process which he has commonly employed for the pre- 
^^^aration of the hydroxanthate of potash is briefly as follows :— 
He puts one part of very pure and well calcined potash into a 
glass bottle, having a ground stopper; he pours on it about 12 
parts of alcohol, containing about 96 or 98 in volume of pure 
alcohol; he next digests the mixture at a temperature of about 
20° or 24° C., agitating it very often for two or three hours, and 
then fillers the solution. Immediately afterwards he adds very 
pure carburet of sulphur, tH I the liquor no longer reddens tiq:ineric 
paper; in order to be sure of which he puts in a little carburet 
.in excess, that is, till a portion of the liquid poured into water 
throws up some oily globule^. He now pours the liquid into 
a glass capsule with upright sides. When we employ an ordi¬ 
nary capsule, by reason of its great tendency to climb, it rises in 



305 


Zeise on tiis Hydroxanthic Acid. 

2 .bundance above the edges of tlio vessel. The capsule is then 
put immetliiitely under the receiver of an air-pump, and a partial 
vacuum is made. When it is judged that the excess of car¬ 
buret of sulphur with a portion of alcohol lias been removed, he 
introduces a vessel containing sulphuric acid, and sets tha pump 
in full action. At the end of some time ho withdraws the vessel 
with the sulphuric acid, and replaces it by another of the same, 
till thcr^ remains very little liquid in the vessel containing the 
salt. Then, some time after, adding a little pure sulphuric 
ether, he throws tlic mass on a filter; a little thereafter he 
]iresses it quickly between folds of paper, and linishcs the 
desiccation under the air-pump receiver. In winter, or in 
case we have plenty of ice at our disposal, he thinks the pre¬ 
paration of this salt may be Cifccted by simple refrigeration. 
Evaporation in thc^peii air has this disadvantage, that a part of 
the salt commonly assumes a yellow colour, and then it yields a 
solution more or less milky. Wc must take care not to employ 
too concentrated a solution of ptitash in alcohol; otherwise we 
obtain almost irnmediaicly a congealed mass, and here it may 
h.ippen that a trace of sulphuretted hydrogen shall bo fornied- 

Jlifdro.ranthale of Potas/i .—This salt crystallizes in needles ; 
it is colourless and very brilliant; in the air, it becomes faintly 
yellowish ; it has a peculiar smell : its taste, at first, extremely 
cooling, becomes sulphureous and pungent. It is extremely so¬ 
luble ill water, and yet it docs not attract bumidity from the air. 
When newly prepared it dissolves completely in alcohol, but less 
copiously thaiiiu water; sulphuric ether dissolves very little of it, 
an<l petroleum docs not affect it. A solution of this salt becomes 
milky by contact of air, and at the same time slightly alkaline. 
Hence test-papers, which on leaving a solution of hydruxanthate 
indicated no free alkali, change colour in the space of some time 
ill the air. 

On pouring acetic muriatic, or sulphuric acid, even in a 
very couconlrated state, on the hydioxanthiitc of potash, no 
efl'ervescence takes place ; but the latter two acids, diluted with 
four or five waters, separate from it a liquid which is lieavier 
than water, and in aspect perfectly resembling an oil. This is 
the hydroxantkic acid. 

Barytes water, muriate, or nitrate of barytes, muriate of lime, 
sulphate of magnesia and alum, form no precipitates in a watery 
solution of the hydroxanthate of potash; sulphate of zinc, nitrate 
or acetate of lead, deutochloride or dcutocyanide of mercury, 
produce white precipitates. With sulphate, nitrate, or muriate 
of copper, it occasions a precipitate of a very beautiful yellow 
colour. Chloride of antimony, nitrate of bismuth, deutochloride 
of tin, protochloride of mercury, and nitrate of silver, form also 
with it precipitates, which are of a yellow colour. 

The precipitates by nitrate of silver, or protochloride of mer- 

X 2 
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cury, pass speedily from yellow to black; wo can obtain even 
immediately black precipitates with these re-agents, if we employ 
very concentrated solutions. The precipitate by sulphate of 
zinc becomes slightly greenish on exposure to air. The others 
do not'Change their colour either in air or water. None of them 
effervesces eitlier with the sulphuric or muriatic acid. 

A solution of hydroxanthate of potash, very neutral, enclosed 
in a vessel which screens it from the action of tlie air, may be 
heated during half an liour at a temperature of 60® C. without 
losing its characteristic properties. But, if before heating it, we 
have rendered it alkaline by an addition of potash, it will soon 
acquire the property of precipitating the salts of lead black. 

if we gradually heat the hydroxanthate of potash enclosed in 
a small retort, communicating with a receiver, from which a tube 
passes into a mercurial bath, the following gircumstances take 
place: Before the temperature is raised beyond GO® C. the salt 
appears to undergo no change; when heated more strongly, it 
yields oleaginous vapours, fuses with a strong etfevvesrenco, 
producing abundance of gas and vapours, and is transformed 
into a mass of a blood-red colour. 'I'he vajjonrs soon condense 
into a liquid, which has the aj)poarance of oil. The rod matter 
hardly changes its colour on cooling. On exposing this sub¬ 
stance to a iiighcr temperature than that at which it was pro¬ 
duced, it enters anew into an effervescing fusion, blackening at 
the same Lime, and giving rise to much oil and a little gas. But, 
at the end of some time, the frothing ceases; and finally the 
mass, quietly melted, produces neither oil nor gas, even at a 
temperature not far iroin that of a cherry-red. On allowing the 
mass then to cool, it dividcS itself into two portions, of which 
the lower is manifestly crystalline, of a black grey, and a lustre 
almost metallic; whilst the upper layer, of a nearly black colour, 
has no crystalline texture- If the fire be. pushed so as to keep 
the mass red for some time, it will not furnish the crystallized 
part. The gaseous product appears to be of the same kind 
during the whole course of the decomposition; the same holds 
true of the oily matter. The first is distinguished by an ex¬ 
tremely strong odour of onions or leeks ; but, in other respects, 
it comports itself (at least in trials with contact of water) like a 
mixture of carbonic acid gas and sulphuretted hydrogen. 

Xanthic Oil .—^This liquid is limpid, and of a yellowish colour. 
Its odour (which resembles neither that of carburet of sidphur 
nor sulphuretted hydrogen) is very strong, and adheres strongly 
and for a long time, to every body which has been impregnuted 
with it. Its taste is at once saccharine und pungent. Water 
appears to dissolve it in very small quantity; alcohol, when 
diluted even to a great degree, dissolves it in abundance. The 
alcoholic solution is disturbed by a certain quantity of water; 
but, if not too much loaded with oil, it becomes clear, on the 
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addition of a greater quantity of water, Xanthlc oil does not 
afifect the colour of litmus or turraene; it acts hi no manner on 
^ nitrate of lead ; it does not cause a precipitate with muriate of 
copper. At the approach of a llaming body, it readily takes fire, 
burns with a bluish flame, and gives rise to much sulphureous 
acid, mingled undoubtedly with carbonic acid. Water is con¬ 
densed on the sides of a bell-glass suspended over (he flainc. 

Tlie red matter is deliquescent; dissolves coixipJetcly in water; 
the solution is at first reddish, but soon becomes yellowish- 
brown. It strongly reddens turmeric. Alcohol acts but slowly 
on this substance. 

The watery solution of the red matter, recently made, pieci- 
pitates the salts of lead red; bxit commonly the precipitate 
becomes soon black; the cupreous salts are precipitated of a 
black-brown*. It docs not occasion a precipitate with the 
salts of barytes ; but a solution of the nitrate of barytes is 
coloured yellow. It makes a lively effervescence with acids, 
giving rise to an odour of sulphuretted hydrogen mingle<l with 
that of carburet of sulphur,—and there are, at the same time, 
separated globules of an oleaginous liquid ; but no precipitate 
of sulphur takes place. A slip of paper imbued with nitrate of 
lead, and then exposed to the gas disengaged by muriatic acid, 
is coloured partly black and partly red, VVhea exposed to the 
air, the red matter passes a little towards yellow. 

The crystalline matter speedily deliquesces, and it dissolves 
in water without leaving any residuum. '1 he solution is of a 
very intense brown-black, so that, before diluting it to a certain 
degree, the liquid appears nearly onaque ; it becomes turbid on 
contact of air; and sulphuretted nydrogon, as well as a little 
sulphur are disengaged from it by acidsJ, The matter treated 
with a red heat, seems analogous to a mixture of sulphuret of 
potassium with charcoal. 

llydroxanthate of potash, thrown on a glass-plate, red hot, rea¬ 
dily lakes fire, and bumsqniclly with a bluish tlamc; but if we set 
fire to it at the point of the flame of a candle, it burns with much 
energy, emitting sparks extremely brilliant. This somewhat 
singular phenomenon is, probably, due to flocks of charcoal, 
formed and projected by a partial decomposition of the suit, 
when it is exposed to a very strong heat which penetrates 
into the interior of the mass. 

M. Zeise has prepared hydroxanthates of soda and ainmouia, 
with alcoholic solutions of these alkalis and carburet of sul¬ 
phur; hydroxanthates of barytes and lime, with the carbonates of 
these bases and hydroxanthic acid. The hydroxnnthate of 
lime may also be obtained, but with difticulty, in a state of 

* The solution is in this respect very similar to that obtaineib arci>rclinir 
to M. Ber%eUti8, by digesting for a lon|^ time in tlie cold an aqiu^uus snlu 
tion of potash with carburet of sulphur; or by adding carburet of sulphur 
to a watery solution of hepar,— Ann* de Ch, d fie thys* xx. 245. 
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purity, by decomposing* a very concentrated alcoholic Boluticn 
of hydroxauthate of potash, with an alcoholic solution of 
chloride*of calcium. He thinks it probable that the greater 
part of the precipitates, produced by decomposing the me¬ 
tallic Salts with tiydroxanthate of potash, are combinations 
of xanthogen A^ith the metal of the salt employed- . I'he 
precipitate from co[)por is mot attacked eitlu r by sulphuric 
or muriatic aci*!, Avhethcr coiu-i-utratcd or dilute; iiiiric acid, 
however, (spccitic gravity dissolves it easily, with u pro¬ 

duction of gas, and a substance which has the aspect of fat, 
at first coloured greenish-yellow, then whitish-yellow. The 
xanthide of lead is prepared with nitrate of lead and hydroxan- 
thate of potash ; it is white, and falls down in flocks. Xanlhic 
oil is given out on exposing these two xanthidcs to heat in a 
retort. 


Hydroxanih'tc acid is liquid at common temperatures, and 
even under them; it has completely the appearance of a trans¬ 
parent colourless oil. Its specific gravity is greater than that 
of water. It does not combine with this liquid. On contact of 
air it is soon covered with a white opacpie crust. When much 
divided among water, it is completely destroyed in a short tinie. 
Its smell is strong and peculiar. It has at first an acid taste, 
then a very strongly astringent and bitter one. It reddens 
powerfully litmus paper, but a portion of the red is not long in 
becoming yellowish-white. To obtain hydroxanthic acid we 
introduce the hydroxauthate of potash into a long and nar¬ 
row glass; we pour into it sulphuric acid, diluted with four or 
flvo*volunics of water, aid^g the re-action by a gentle 
tion ; two or three minutes afterwards, we add to the 
mixture, at intervals of some seconds, from three tc 
volumes of water, so managing it that the new acid may collect 
into a^single mass at the bottom of the vessel; then we add 


agita- 
uiilky 
• four 


speedily fifty or sixty volumes of water. It remains now only 
to withdraw the water, and to pour on new portions as spetdiiy 
as possible; to withdraw this, and so in .Succession, till Uic 
■washings no longer affect a solution of barytes. Instead of 
sulphuric acid, we may equally make use of the muriatic. 

Hydroxanthic acid Assolves very readily in aAvatery solution 
of potash, barytes, or ammonia; it expels carbonic acid from 
the carbonate of potash, giving birth to a salt which entirely 
resembles that obtained by neutralizing an alcoholic solution of 
potash with carburet of sulphur. With carbonate of ammonia 
it furnishes hydroxauthate of ammonia, with disengagement 
of carbonic acid. It decomposes, also, carbonate of barytes, 
forming hydroxanthate of barytes, which is very soluble in 
water and alcohol. The rc-action is, in general, much inorc 
lively when the salifiable bases or their carbonatas are intro¬ 
duced in the solid state, into hydroxanthic acid, covered 
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'with a little water, than when we employ their solutions^ which 
is undoubtedly owing to the insolubility of the hydroxanthic 
acid in water. Black oxide of copper, yellow oxide of lead, 
red oxide of mercury, each, when introduced into the hydroxan¬ 
thic acid, under water, are quickly converted into xauthides, 
which nowise differ from those procured by precipitation. With 
oxide of mercury the action is very lively. 

Hydroxanthic acid takes fire in the air instantly, on the 
approach of a burning body, occasioning a strong odour of 
sulphurous acid. When exposed to heal, in a suitable vessel, 
it is decompqsed at a temperature much below that of boiling 
water; and there appear to be formed carburet of sulphur, and 
an inflammable gas. No odour of onions, or of sulphurous acid, 
is manifested. 

Iodine was employed for ascertaining whether this new add 
contained hydrogen, and the rcsiiU.s show that it does. When 
iodine is introduced into newly-prepared hydroxanthic acid, 
covered with water, there is manifested instantly a lively 
action ; the iodine is set in motion on the surface of the acid, 
and is dissolved. The acid becomes in part opaque, and is 
coloured at first yellow, then brown,—so that we have soon at 
the bottom of the vessel an olcaginotts liciuid of a red-brown ; 
but, after a little time, the colour begins to disappear, and, in 
the space of some minutes,) provided too much iodine has not 
been added,) there results a liquid, oily, opaque, and faintly 
yellow, 'f'he watery liquor, which floats over the oleaginous 
liquid, is almost colourless ; it is more or less milky,—but, by 
means of a filter, we obtain it perfectly limpid. AVhen tried by 
the proper tests, this liquor is found to be a solution of hyd#odic 
acid. The oleaginous liquid which remains, when we have 
treated hydroxanthic acid with a sufficient quantity of iodine, 
no longer yields xanthide of copper, with a sulphate of this 
metal. Comparative trials were made with carburet of sulphur, 
iodine, and water; the iodine combines with the carburet, 
colouring it violet; but, as might bo prosumed, no tiace of 
hydriodic acid is ptoduced.— Ann. de Chim, ctde Phys,, xxi. 160. 

7. On a very beautiful Green Colour* jByM. Henri 

Braconnot. 

M. Noel, xvbo has a fine manufacture of painted paper at 
Nancy, arent M. Braconnot a superb green colour, known in com¬ 
merce for some years, in order that he might analyze it. A ma¬ 
nufacturer of colours at Schweinfurt was said to possess the sole 
secret of its preparation. Of all the methods tried by M. Bra¬ 
connot to obtain this colour, the following succeeded best *.—He 
dissolved six parts of sulphate of copper in a small quantity of 
hot water ; and, on the other hand, he boiled in water six parts 
of arsenious acid, witfi eight parts of the potash of commerce. 
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till no more carbonic acid was expelled* He mingled, by 
degrees, this het solution with the first, agitating constantly till 
the effervescence ceased; a dirty greenish-yellow precipitate 
fell in abundance. To this he added about three parts of acetic 
acid, (three parts of which saturated 0.45 of carbonate of lime,) 
or such a quantity as that there was a slight excess of it, per¬ 
ceptible to the smell after the mixture. The precipitate gra¬ 
dually diminished in size; and, at the end of some hours, there 
ivas deposited spontaneously at the bottom of the liquor (now 
colourless) a powder, somewhat crystalline, and of a fine green 
colour. He separated tlie supernatant liquid, which, by resting 
longer on the colour, might deposit oxide of"arsenic, which 
would render it paler. He afterwards treated it with a large 
quantity of boiling water, to remove the last portions of arsenic, 
beyond what existed in combination. We must take care not 
to add to the solution of sulphate of copper an excess of 
aracnitc of potash, because it would saturate, in mere waste, 
the acetic acid, which ought to be in slight excess iu the mix¬ 
ture, without causing any very obvious effervescence iu it. 
For this reason, it is proper, in general, to take a neutral 
arsenite of potash. It is true that a portion of the arsenious 
acid remains in the mother liquor; but this may be employed 
for the preparation of Schoele’s green, commonly used for painted 
papers of an inferior quality. It appeared that, wlien M. Bra- 
connot added to the mheture, before the fine green colour was 
pronounced, a small quantity of the latter ready formed, the 
production of it was more speedily promoted,—as a crystal, 
plunged ill a saline solution, attracts the molecules similar 
to itgjown. 

'Hie process now described has been repeated on the great 
scale, and with some modifications, at the manufacture of 
M- Nod, An arsenite of potash was employee]} which had been 
prepared with eight parts of oxide of arsenic instead of six. 
The liquors were concentrated. Some hours.^ftcr the mixture, 
a pellicle, of a very rich green colour, forni^d at the surface. 
'J’he Avhole being exposed to heat, a heavy |>owder fell down, 
which was waslicd with abundance of water, to free it from the 
excess of arsenious acid. The green thus obtained was magni¬ 
ficent; and several unprejudiced colourists judged it to be 
more powerful than that of Schweinfurt.— Ann. de Chi?n. ct 
fie Phys.^ xxi. 53. * 

8, 0)1 the Combinatio7is of Chromic Acid with Potash, 

By M. F, Tassaert,^/^. 

This gentleman affirms that a solution of chromate of potash, 
whether neutral or alkaline, will not yield crystals of a neutral 
salt, which salt can exist only in solution; and that, in reality, 
the lemon-yellow salt, known in commerce under the name of 
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the neutral chroTnate of potash is a subsalt, for repeated washings 
and crystallizations do not deprive it of the property of restor-* 
ing the blue colour to reddened litmus paper. In attempting 
to form the neutral chromate, he found that, when he employed 
a solution of chromate eontaining nitre, even in small quantity, 
this could be easily separated by adding to the liquors an excess 
of alkali. On subsequent concentration, the whole of the nitre 
crystallized in well-formed prisms, carrying down with it but a 
small quantity of chromate; whilst if we saturate first of all 
the solution of chromate, so as to make it neutral, and after¬ 
wards evaporate, since the salt thus formed and the nitre have 
nearly the same degree of solubility, tliey fall down together 
in crystals, and can no longer be separated: but the contrary 
takes place when the neutral chromate is converted into a sub¬ 
salt, it thus becomes much more soluble, and lets the nitre 
form first- 

This difference of solubility between the acid chromate and 
the subchromate of potash, is very well marked; for if into a 
saturated or nearlv saturated solution of alkaline chromate, we 
pour some drops of acid, there is immediately formed an ubun- 
<lant deposit of acid chromate. To free the salt completely 
from nitre, he recommends it to be deflagrated with charcoal in 
a crucible; and afterwards to be dissolved, filtered, and crys-p 
tallized. M. Tassaert analyzed the chromates of potash, by 
drying them for several days in a temperature of from 50*^ to 
()0® C., precipitating their acid by acetate oi barytes, washing 
the baryttc salt, and adding to the supernatant liquid, sulphuric 
acid in excess; evaporating and igniting the sulphate of po^sli. 
He thus found that the acid chromate, which is naturally 
formed in the neutral solution, is composed of 

Chromic acid .... 67.40 

Potasb .32,60 

while the alkaline sjpUt consists of 

ChrbWe acid.52,0 

Potash.48.0 

It is to be observed^ that chromate of barytes begins to dissolve 
in* water, the moment that we remove from it the whole of the 
acetate of barytes that it contains mixed with it: it then dis¬ 
solves in suflicient quantity to colour yellow the filtered liquors. 
A single drop of acetate of barytes, mixed with the edulcorat¬ 
ing water, stops the dissolving process, and renders the filtered 
liquid turbid. Water, with a little alcohol, equally prevents 
this solution.'—ilnn. de Chim. et de Phys*^ xxii. 51. 

9. Analysis of different LimesioneSi by M. Berzelius, 

ingenieur des Mines^ 

After giving a table of smalyses of French limestones, not fit 
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for water-mortars, which is of too little interest in this king¬ 
dom for us to copy, he next presents us with the following tabic 
of analyses of hydraulic limestones* 

10 . 11 . 


Carbonate of Hine 0.900 0.B5S 0.S92 0.890 O.S90 0.8)5 — 
maguvaU o.o50 0.0l)4 uo.30 0.0)0 0.020 0.041 — 
-fcton O.0O2. . . —— —— •— 

1^) Alumina. 0.060 0.054 0.076 0.00(1 O.OUO 0.i34 — 

S 1 Oxide of in - — -*---- —“* — 

(Charcoal. -0.0-22-- —-- 

Water ... —-- —— — --- 


0.79) 0.765 0.600 0.840 

0.0)5 0.030 O.OI&- 

0.0«0 0.O30 — -- 

o.oor* 0.110 0.170 o.luo 
0.036 0.030 O.OlO 0.050 
^— O.OlO 

0 . 0)0 --- 

-- O.OlO -- 


1.000 1.000 1.000 1.0^11 1.000 1.000 — l.UQO 0.00) 1.005 1.000 


The first five are called moderately hydraulic; the last six very 
hydraulic. 

No, (1.) Limestone of Vougy (Loire,) between Hoanne and 
and Chaulieii; sublatnellar, yellowish, full of ammonites, and 
other shells. It gives a very good lime, which sets in ,water. 
(2.) Limestone of St. Germain, (Ain,) compact, of a deep grey, 
veined with white limestone, lamellar, and penetrated with 
gryphites. It is employed at Lyons, for water-works. (3.) 
Limestone of Chuunay, near Macon ; compact, in fine grains, 
yellowish-white; it is of the secondary I'ormaiion, and is em¬ 
ployed in the fabrication of a lime, which is hydraulic. (4.) 
Limestone of Digna (Jura); compact, penetrated with plates of 
limestone, and having imbedded a great number of gryphites, 
of a very deep grey. It produces lime which takes a good 
hold, and may be considered as hydraulic. («5.) Limestone, 
whi^h accompanies the preceding, and which enjoys the same 
properties ; compact, in grains nearly earthy, of a bright grey 
colour. (6.) Secondary limestone of Nismes (Gard); compact, 
yellowish-grey; yields a hydraulic lime, which passes in the 
country for being of excellent quality* Lime of Lezoux, 

(Puy de Dome,) fabricated from a marly-jfi^jlh-watcr limestone. 
It is called excellent. It produces aq S^ndant jelly, with 
acids. (8.) Compact limestone, the locality^ of which is un¬ 
known. It gives a very good hydraulic lime. (9 ) Second¬ 
ary limestone of Metz (Moselle); compact, in grains almost 
earthy, of a bluish grey, more or less deep. The lime whith 
it produces is known to be hydraulic, (10.) Marly limestone 
of Senonches, near Dreux (Eure et Loire) ; compact, very ten¬ 
der, crushes between the fingers, absorbs water very readily. 
It forms a paste with this liquid, nearly like clay, but it does 
not fall into powder, w^hen calcined. This lime is very cele¬ 
brated, and is much employed at Paris- (11.) Mixture of four 
parts of the chalk of Meudon, and one part of the clay of Passy, 
in volume, which M, Saint-Leger employs to make artificial 
hydraulic limo, in the manufacture of it, established near the 
military school. The government uses at present only the lime 
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of M. Saint-Loger, in the public buildings of Paris* An im- 
mense consumption of it was made last year, for the canal of 
St. Martin; it has been judged superior to the lime of Se- 
nonches, a superiority of which M. Berthier has convinced him¬ 
self by experiments on the smalt scale. It is sold at the price 
of 60 francs the cubic metre. 

M. Berthier enters into a pretty full account of the Roman 
cement of Parker and Wyatt of Loudon. The following is his 
analysis of the English stone, from which, by a regulated calci¬ 
nation, and subsequent pulverization, it is formed : 

Carbonate of lime . . . 0.657 

-magnesia . 0.005 

. iron • . . 0.070 

--manganese . 0.019 

PI /Silica.0.180 

Alumina .... 0.066 

Water.0.013 


1.000 

Lim^ produced by the above. 

Lime.0.554 

Magnesia.0.000 

Clay.0.360 

Oxide of iron .... 0.086 


1.000 

The English stone is compact, of a very fine grain, hard, tough, 
capable of taking a fine polish, and of a grey-brown colour. 
Its specific gravity is 2.69, It is said to be got in tubercular 
masses, in marls. There is a similar stone at Boulogne. M. 
Berthier thinks, that with one part of common plastic clay, 
containing no sand/and two parts of chalk in bulk, which cor¬ 
responds to one part of clay to parts of chalk in weight, a 
very good hydraul^ lime could be made, which would set as 
speedily as the English. He acknowledges, however, that it is 
not probable we can obtain by mixtures, hydraulic limes which 
can acquire so great hardness and solidity as the natural mor¬ 
tar, because these qualities depend, not only on the composi¬ 
tion of the substance, but also on its state of compactness. We 
can cpnoeive, that the greater density a hydraulic lime pos¬ 
sesses, which slakes without changing volume, the greater fa¬ 
cility its particles will have to become aggregated, and the less 
shrinking will there be in its consolidation. Whatever, there¬ 
fore, we may do, the artificial mixtures will be always lighter 
than the natural stones. 

The following general inferences, which M. Berthier draws 
from some subsequent experiments, are important. A limestone 
which contains 6 per cent, of clay, affords a lime already per- 
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ceptibly hydraulic; when the clay is present in the proportion 
of 15 to 20 per cenL^ the lime is very hydraulic; finally^ the 
lime sets instantly, and may be regarded as Roman cement, 
when the limestone contains from 25 to 30 in the 100 of clay. 
He considers the iron and manganese as useless towards the 
hydraulic effect. To appreciate the qualities of a limestone, 
relative to the kind of lime which it can furnish, it is sufti- 
cient to determine the quantity of alumina and magnesia which 
it affords. 

10. Observations on Mortars, 

In a mortar which owes its solidity to the adhesion of the 
lime to the alloys, (the substances mixed with the slaked lime,) 
there is evidently au advantage in multiplying as r nch as 
][K)ssible the surfaces of contact, and consequently in employing 
a pulverulent alloy; but, the mortar in that case requires a 
larger proportion of lime than when we take a granular alloy. 
On the other hand, the alloys with large grains do not afford 
mortars so solid as the pulverulent alloys, because there remain 
among the grains of the alloy spaces ^Icd with pure lime, 
which do not present the same resistance to fracture as the 
parts occupied by the alloy. It thus appears evident, that to 
obtain with the smallest possible quantity of lime, mortars 
which shall possess the maximum of solidity, we must employ 
alloys which contain particles of different sizes and pulverulent 
parts, avoiding always the mixture of argillaceous substances, 
which can form a paste with water, and which of themselves 
possess no coherence. M. de Saint-Leger made last 'summer 
trials on the great scale, the results of which coincide perfectly 
with these views. He found, contrary to the common opinion, 
that the sand usually employed at Paris, gives a better mortar, 
when it is merely washed, than when the. fine particles are 
separated by means of a sieve. 

The pozzolanas, both artificial and naturc^^differ extremely 
in their composition ; they resemble one another only in the 
power they possess of absorbing water without softening; a 
power due to their porosity. It is probable, therefore, when 
they act on lime in a peculiar manner different from other 
alloys, such as quartzose sand, pounded glass, §*c., it is to 
their porosity, as M. John imagines, that they owe 4,his pro¬ 
perty. The important observation made by M. Vicat, that 
clay slightly baked is an excellent alloy, whilst the same sub¬ 
stance strongly calcined is a very indifferent one, supports the 
same opinion ; for clay slightly baked, and that strongly cal- 
* cined, differ from each other only in this, that the first is light, 
porous, and capable of absorbing water, whereas the last has 
become compact and altogether similar to a stone, by the effect 
of its contraction, which the high temperature has caused it 
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to undergo. In other respects tliey are both in quite atiother 
state from raw clay, since they do not contaiii combined water, 
and can no longer form a paste with this liquid* 

It is known that porous bodies have the faculty of ab¬ 
sorbing and condensing rapidly a great number of gaseous 
substances. May it not be, because they act in this manner ou 
the carbonic acid contained in the atmosphere and in water, 
that they have the property of accelerating the condensation 
of certain mortars ? We may thus conceive why tliey produce 
this etfect witli a rich lime, whilst with poor or very hydraulic 
limes, they give no bettor result, than iion-porous alloys; for, 
Ute mortars of rich limes owe*their solidiHcation only to the 
regeneration of carbonate of lime, while the solidification of 
the mortars of very hydraulic limes is independent of this 
cause. 

To the above remarks we may add, that the English stone, 
from which Roman cement is made, is a ferruginous marl, in 
spheroidical concretious, called or ludi Ilelmoiitii; a 

description of which is to be found in our common chemical 
works.— Ann. des Mines. 

1 I, Analytical Examination of Touch^^sione* By M. Vauqiicliu. 

M’his st(»uc, lapis ItjdmSy is usually arranged iu the works ou 
miticralugy, in the sequel of the Corncennes stones, without 
being entirely confounded with them. (It is the schistous 
jasper of Brogniart, and a sub-spccies of rliomboidal quartz of 
Mohs.) 'Ihe .specific gravity of the louch-stono of M. Vau- 
qiu'liu is 2,465. It whitens before tbc blow-pipe, exhaling a 
feeble sulphurous acid odour. The fragments which before 
ealeinatiou arc cru.shed on glass, afterwards scratch it easily. 
It has no action on the magnetic needle. Acids iu the cold 
exercise no perceptible.action on a mass of toucli-stonc ; but, if 
we heat muriatic ac\d on the mineral reduced to a fine powder, 
there is instantly disongaged a very manifest odour of sul- 
]jhuietted liydroger^J a little iron is dissolved, and the aci<l 
iKComes yellow. The residuum, which is considerable, seems 
to have become blacker by this opei'ation. 

I'hc alkalis easily dissever the principles of touch-stone. 
With potash the fusion, at a red heat, is easy and very liquid, 
like that of siliceous stones. The mass becomes of a greyish- 
yellow. M. Vauquelin satisfied himself by means of ignition 
with chlorate of potash, that the black colour is owing to 
carbon ; the quantity of which he determined from the volume 
of resulting carbonic acid. From the smell evolved by the 
action of potash on the mineral, he infers the presence of a 
small quantity of ammonia in it; which seems to be in the 
state of a muriate. He could not estimate its amount. The 
presence of sal-ammoniac, charcoal, iron, and sulphur, says 
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M- Vauqueliu, may put geologists in the way of imagining the 
origin and mode of formation of this singular, mineral produc¬ 
tion. The discovery of a quantity of this stone, of good qua¬ 
lity, would be of great importance, adds he, to the goldsmiths; 
for it is rare, and extremely high priced. 


Annlysitt. 

Fint Specimen. 

Second Specimmi. 

Silica . . 

. . 85.00 

69.00 

Alumina 

. . . 2.00 

7.50 

Lime 

. . . 1.00 

a trace - 

Charcoal 

. . . 2.70 

3.80 

Sulphur 

. . . 0.60 

a trace - 

Metallic iron 

, . . 1.70 

17.00 

Moisture 

. . . 2.50 

97.30 

Loss . 

. . . 4.50 

100.00 

Ann. de Chim. 

et de Phys. xxi. 317. 


12. Examination of an Aerolite which fell hi the neighbour^ 
hood of Epinal on the Sept. 1822, at the entrance of the 
forest of Tavniercy three quarters of a league from la Baffe 
(Vosges.) By M. Vauquelin, 

This stone is in appearance like the ordinary aerolites; but 
IS distinguished by the great quantity of metallic iron, and the 
small quantity of sulphur that it contains. By acting on its 
powder, with muriatic acid, and transmitting the evolved gas, 
through solution of acetate of lead, slightly acid, he had a pre¬ 
cipitate of sulphuret of lead ; from whose quantity he inferred 
that of the sulphur present. What was insoluble in muriatic 
acid, he washed on a filter, and afterwards calcined with caustic 
potash. The fused matter assumed a greenish tint. The mu¬ 
riatic solution was treated with gaseous chlorine, to peroxidize 
the iron, which was then thrown down with ammonia. From 
this precipitate, he separated the manganese and the minute 
quantity of magnesia, which might fall along with it by sul¬ 
phuric acid* The following are the results on four grammes ; 


Silica. 

1.40 

In 100 parts. 

35.00 

Oxide of iron .... 

2.51 

62.75 

Sulphur. 

0.09 

2.25 

Oxide of chromium . 

0.01 

0.25 

- nickel . • . 

0.02 

0.50 

Magnesia. 

0.17 

4*25 

Lime and potash . • 

0.60 

1.25 


4.70 

106.25 


The 2.51 parts of oxide of iron correspond to 1.76 of metal; 
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but the 0.09 of sulphur require 0.16 of metallic iron to form a 
proto-sulphureC ; and if we deduct besides 0,18 for the 0.25 of 
oxide of iron, obtained from the chromate, there -will remain 
1.42 of metallic free iron, containing only the nickel and the 
manganese. Of the fall of the above aerolite, some account is 
given in this Journal, xiv. 448.— Ann. de Chim. et de Phys. 
xxi. 324. 


Chemistry of Organized Bodies. 

13. Analysis of the Fruit of Areca Catechu. ByM. B. Morin, 

Apothecary. 

The tree called areca catechu by f Jnnmus, grows abundantly 
in the Molucca isles, in Ceylon, and several other of the south¬ 
ern countries of Asia. Its constituents are; 1. Gallic acid; 
2. A large <|iiantity of tannin; 3. Acetate of ammonia; 4. A 
peculiar principle analogous to that found in the leguminous 
plants; 5. An insoluble red matter; 6. A fatly matter, composed 
of clmno and stcarine ; Volatile oil; 8. Gum ; 9. Oxalate of 
lime; 10. Fjgneous fibre ; 11. Mineral salts; 12. Oxideofiron 
and silica. Jonrn, do Pharm, Oct. 1822. p. 465. 

14, 0?i the Action of Flowers on Air, and on their Temperature. 

By M. Theodore de Saussure. 

'The flowers, even of aquatic plants, do not dcvelope them¬ 
selves in media deprived of oxygen gas ; they require for the 
support of their vegetation a greater proportion of this gas than 
the rest pf the plant. The green parts are often so abundant in 
the leaves, that they can of themselves form the atmosphere 
necessary to their existence ; but it is not so with the flowers. 

Several among them, as the rose, preserve, it is true, their 
I'oroUa for a shorter time in the air than in vacuo or in azotic 
gas; but, when we e;!ipect to withdraw them still fresh, they 
exale an uiiwhule^l^e smell, their petals arc corrupted, and 
wc perceive that^dlis apparent life concealed a real death, 
while tlie fall of ihc^lossom in the air is only an efil;ct and a 
proof of vegetation. 

When we place a flower under a receiver full of air, and shut 
by mercury, it changes little or nothing the volume of the air, 
while oxygen is present. It absorbs this gas, replacing it by 
a nearly equal volume of carbonic acid; nearly^ because occa¬ 
sionally there is observed in the air, a slight diminution of volume, 
owing to porous absorption. M. de Saussure has not been able 
to find any trace of hydrogen in the air in which flowers have 
vegetated. His first trials made him imagine that they exhaled 
a small quantity of azote ; but he has not confirmed this result. 
In estimating the quantity of oxygen destroyed by flowers, he 
weighs the latter, and tsdees their specific gravity as equal to 
that of water. The volume of oxygen consumed, is referred to 
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the volumo.^^ or lostv^S takon foff jantly. >'Thus the 

nnmber ^ expresses in^ thle table^r^e quantity 6f 

oxyg^.ges destroyed: hy the 2^'opcro/nm* deilote& that a 

cubic cC^ttimetrey^or a grammeof^these Aowcr8i'(4eductr 
ing the peduncles), destroyed eitbic-^c^^ntetree of oxygen 
gas, which were replaced by 84 cubic centimetres of carbonic 
acid, in 200 cubic cfcpUmetres'of air. " The duration of the ex¬ 
periments, or the abode of the flowers and leaves under the 
receiver, was 24 hours. All the following resufts were ob¬ 
tained in sunKuer, sheltered from the direct action of the sun, 
at a temperature between 18*^ cent. The quantity of 

oxygen destroyed by the flowers,;is' greater in the sun than in 
the shade ; a rise of temperature also augments this destruction. 
He has. inscribed on the table, the hour when the flowers were* 
plucked, and placed (with their stalk in a very little .water) 
under the receiver; this period is especially, important for those 
which blow but a short time, and which expand only at a cer** 
tain time of the day, as the hibiscus speciosusy cncurbita 7/2e/o- 
pepOf and the passiflora serratijolia. Only flowers, entirely de¬ 
veloped, and in perfect vigour, were submitted to experiment; 
characters which are recognized particularly by the staviiiia. 


Namca of the Flowers. 

lOxygcn gao consumoil 

1 by tiu’f!owrr!». 

Oxygen gai coihuiirmI 
by tlir b*avc^. 

Single gillifiower (red) Cheiran- 
thus ineanus, 6 in the evening. 

11. 

4. 

Double gilUHower, id&n^ 

7.7 


Single tuberose (Polyanthes lu- 


• 

berosa) 9 A. M. 

9. 

1 

.q. 

Double tuberose. Idem, 

7.4 


*1 rooopolum majus (single) idem. 

8.5 

8.3 

Double ditto. idem. 

7.25 


Datura Arborea 10 A. M. 

9. 

5. 

Passiflora serratifolia, 8 A. M. 

18.5 • 

8.5 

Carrot, (umbels of) Daucus ca- 

1 

i « 


rota, 6 P. M. 

8.8 

7.5 

Hibiscus speciosus, 7 A. M. 

8.7 

5.1 

Hypericum Calyciuiim 8 A. M. 

7,5 

7.5 

Cucurbita tnelo-pepo (male 
flowers) 7 A. AL 

i 

12. 

0.7 

Ditto, (female flowers,) idem. 

3.5 


White lily, 11 A. M. 

5. 

2.5 

Typha latifolia 9 A. M. 

9.8 

4.25 

Fagus Castanea, 4 P. M. 

9.1 

8.1 


The results here given indicate that in equal volume the 
flowers usually destroy more oxygen thaiuthc leaves in obscu¬ 
rity, or than the rest of the plant; for the leaves destroy much 
more than the stems and the greater part of fruits. The differ- 
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^ c*nce i« more slrikin^^ and subject to fewer exceptions, as wc 
shall show further oii> if we consider in the flower merely the 
stamina. A single genus of flowers, that of the arum, has 
presented a phenomenon very worthy of attention^ by a pro- 
diicticm of hetU hiUierto unknown. 

15. ExaminaMon of the Excrements of Serpents^ exhibiting in 
Parts, of the Boa Species* By M. Vauquelin. 

His experiments prove, that the excrements are Inerely uric 
acid without any mixture, except a little ammonia, potash, and 
animal matter; and are consequently produced from the urine 
like that formerly discovert in the excrements of birds. But 
the true excrements of the serpents are not of the same nature as 
those now spoken of; for others were given him only of feathers 
silj^tly changed, and bones become very brittle and deprived 
almost entirely of their gelatine ; which proves that feathers, 
that is the homy texture, is, of all animal matters, the most 
difficult to digest. 

The first species of excrement issues from the body of the 
animal, in the form of a pap, resembling chalk or starch diffused 
in a little water. Sometimes they come forth in a concrete 
mass, like a calculus. This proves that the urine of serpents 
dwells, like that of birds, in a sort of reservoir, called cloaca^ 
where it is inspissated.—-Ann. de Chim* et de Phys, xxi. 440, 


VoT.. XV. 



32a 


Art. XII. ANALYSIS OP SCIENTIFIC BOOKS.’ 

* ' S ^ I * ^ 

It* 

• « 

I. An Ekmi ntarif Introduction fo the Knowledge of MiHeratogy: 
comprising some Account of the Characters and Elements of 
Minerals; Explanations of Terms in common use; Descriptions 
of Mineraisy with Accounts of ike Places and Circumstances in 
•which thej/ are found ; and especially the l\ocalities of Eriiish 
minerals. By William Phillips, F. L. S., M. G. S., L,&C. 
&C.&C. &c. Third cdilion, enlarged. 

Tub third edition of this work has just made its appearance, 
and Mre^ congratulate the minoralogical public on the ocquisitioti- 
The merits of the two former editions, (especially the sccorfU), 
-have stamped a character on the book, that nothing we can say 
in its praise, can enhance, and have rendered its plan and contents 
so familiar to the cultivators of mineralogy, tliat it would be super¬ 
fluous to aucmpl, in this plate, a detailed account of them. 
Taking it for granted, therefore, that few mineralogists, who under¬ 
stand English, are unacijUainled with the si'cond edition, we shall 
proceed to show in what respixts the prc'^ent dilfors from its pre¬ 
cursors, and point out the alterations, additions, and improvements, 
which its indefatigable author has in(ro<luced into iu 

For this purpose, we shall begin by quoting some passages 
from the Advertisejnent^ prefixed to this third edition. 

Hie most important additions and improvcmeiils that have been madis 
consist, first, in the intruduclion of notices or descriptions of about eighty 
niinerais, of which the greater part Imve been discovered since the public 
cation ot the preceding eilitum ; secondly, in the insertion of the results 
obtained by a careful examination of most crystalline minerals, as regards 
their structure and cleavage; thirdly, in the addition of a figure to the 
verbal description of most substances found in a crystallized state, represent* 
ing the primary form, and another the secondary^planes in connexion witli 
those oi the primary ciyntal^ together witli such measurements of the planes 
as I lla^e been able to obtain, chiefly by means of the reflective goniuincter 
of Dr. WollasUm; in the fourth place, advantage has been taken of a 
translation of Berzf'lius's excellent work on *‘Tlie use of the Bloivpine in 
chemical analysis, and the f^xaminadon of Minerals, byj. O. t^liiluren, 
F. R. 8., b. and E., &g.'* in so far as relates to the more 'simple experimeuis 
with that useful a.ssistaut to the student, in recognising minerals; and, 
fiUhlv, tho meanings of the names by which minerals are commonly luiowii 
in this country, are mostly given at the 'of the page, containing the 
deseiiption, except where, being chemical, they maoiiestly have been 
derived froip the composition of the substance. 

In regard to arrangement, no alteration has been made in lliis edition, 
except where now and more satisfactory analyses demanded a change : on 
Ifee subject of the arrangement therefore, it seems requisite only to add that, 
having in the first instance adopted it, as being in my own estimation the 
most advantageous to the student that! could devise, the ex]^rience of iU 
utility now induces me to recommend it to him aa an instnictive method of 
placing the minerals in his oabinet. 

In this advice, we fully concur, and we belie;ve. that) the 
mode of arrangement recommended 1^ our author^ has already 
obtained very general adoption. Since it is a consideration of 
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primary iinportance, wc shall briefly state its outline, as, notwith- 
scaij^pg opr cpnviction that the work is in the hands of almost 
every mineralogist, there may be one or two unacquainted with it; 
and to such, if such there be, the statement must be useful. 

The basis of tins arrangement is chemical, and since certain 
. substances are found to occur in very large proportion in those 
rocks which, geologically, are usually considered to be of the 
oldest formation, the close alJianee between geology and niine-^ 
ralogy suggests the order^ in which each class of minerals may be 
taken. 

Some of the earUis rthfofly ooni^utG those rocks which are esteemed to 
be of the oldest forinr.tio]i;'while others do not enter into the compusiiioa 
of rocks, being found only in the ^ins whieh traverse them; these, there¬ 
fore, (as veins are considered of pmteuor formation,) may be estimated as 
being of later origin than the former. 

OfUte alkalies and acids as miner«ii constitneuts, either combined with 
the earths pr with each oilier, the former claim the precedence, as entuiing 
into the composition of the oldest rocks. 

Two or three of the metals occur in small quantity in the mnsses of some 
of the earlier rocks ; but in general the met ids are ibund in veins; some in 
veins traversing the older rocks, ami rarely or never in tht»se of a newer 
kind; others most abundantly, or only in those of newer formation. 

As rocks arc constituted chiefly of earths, and meiuls :ire principally 
found in veins, earthy minerals may be assumed to be of earlier origin than 
the metalliferous. 

Proceeding according to this assumed relation in the respective 
ages of the mineral elements, and beginning with the most simple, 
and ending with the most compound substitnee, our author places 
silica at the head of his list, because it is estimated that silex 
forms the largest proportion of the oldest and most abundant of 
the primitive rocks; and all earthy minerals, of which silex is the 
largest ingredient, are arranged under that head ; beginning, che¬ 
mically, with silcK in its purest forms, and proceeding to such us 
consist of that and another earth, as silex and aluminc; then to 
those consisting ofsileXand lime,&c.; and afterwards to such mine¬ 
rals as arc chiefly Constituted of three or more earths, terminating 
with the most compound; and regarding the iron, manganese, 
involved iti many of them only as accidtuital ingredients because 
they do not alter the extenial form, and internal structure of those 
minerals. 

The other earthly minerals arc proceeded with in like manner; arbitrarily 
■aeleeting Much au contain the rare i'arth glucine, and placing them under 
lliat bead, axcejit tfa^t gadolinite, which also contains the still more rare 
earth yttria, is placed under the latter. 

Nest after those minerals which consist only of one or more of the earths, 
succeed those in which one or other of the alkalies is found ; to thcs«'. 
ot' the acids as occur la the concrete state; then those miiierals whiduHrc 
primarily constituted of one or nmro eartiis and an acid ; and, after these, 
• those consisting of an alkali and an acid; and,finally, the very few in which 
ao earth, an Blkak, and an acid are combined together. . 

• Then follow those giinerals (chiefly eartliy) which have not been ana'* 
lyj^t or of which but little is known. 

Hie native metals and metalliferous minerals succeed, arranged accord- 
kig to the aider are’ and Ihraiatioiri auhordinately beginning with tlie 
. Y 2 
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motal in k» 'vatlve wben it bo acoura; t]^n its ^^ombinstioA witli 
other when is .the state of a natural alloy; then comblseU. with 

snlphtir t With otKy^eit: and, Anally, as an dxtde eombiiied'with an 4cii|« 
lue combustibles folloWi bej^inning with aulphur, to which succcoda 
carbon in iU pureat form, and aClerwards its bevoral combinations with 
othe^Kraies, as the base of the greater'part of all the substances l>elon|^{^ 

The ord^r of arrangement is thercibre as follows 
Knvthy miarrots. 

Alkidino earthy mineraUm 
Actda* 

AcidifwoBB farth^ mlneraU, 

AcidifermU alkaJttue 

Arid'^f'e^<ni» ttUialmo-rarthy ntinernls, 

Alinerals (ckiejly eaiihyj whUk hare not been oito/yeed, or of tdhoA 
bnt little ts known* 

IN'tttire metulSf ond metalliferous mvieraU* 

Comhuotiblcs^ 

tn our opinion, this is at 6nce the clearest and best arrangement 
hitherto suggested. Pounded on tlic only rational basis, compo* 
sition. It is so skilfully subdivided, that no confusion exists in any 
]>ait of it. In point of convenience, too, in cases of hasty reference, 
the essential cdenicnts of any mineral are seen instantly by casting 
the eye on the running title at the top of the page, where its 
description occurs. It is hardly necessary to insist on the suj>e- 
liority of the preceding arrangement to that abominable violation 
of all chemical truth, which has placed crystallised carbon at the 
head of the earthy minerals ! 

With respect to the figures of the crystalline forms which acconi*- 
pany the desciiptions, and which aic neatly and accurately cxe* 
cuted in outline on wood, Mr. Phillips informs us, that the 
measturements annexed to them aie to be considered only a$ 
approximations to their true value, especially of the secondary 
planes; for in no instance has it been attempted to coirect the 
geometry of nature by a resort to the more rigid laws of calcu¬ 
lation. It has been ascertained, by a comparison of the measure¬ 
ments taken from similar and brilliant planes of difierent crystals, 
tliat, owing lo some nafiiral inequality of surface, the same precise 
anulc is raiely obtained, and hence those given in the succeeding 
pages cunnuc be expected to be absolutely exact/* The error, 
however, rarely cxetcds fuity minutes, and is frequently not more 
than one or two minutes; and when the measurements of the 
primary fbirn ha\c been obtained from cleavage planes, (which is 
noted ni the dcbcripticms,) ** they may be considered as approxi¬ 
mating the truth much more nearly than when taken by means of 
natural planes.” 

the regular solids, as the cube, regular octohedron, &C., 
are the prnnary terms, our author has adopted the measurements 
given by Huuy, and denotes them by the letter H annexed ; but, 
^ where the prjmary form is not One of the ix^gukir geometrical solids, 
as the oblique, and doubly«oblique prisms, and the very numerous 
class of rhombic pristns, he has determined their'true ilieasurfe- 
ments by “ Subjecting the planes obtained by clcava^ to thd re- 
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"gdhi«»ne^r-^ more certain nAietbod than tliat (utdffted 
hy ;?: ,whQ we believe, used the goniometer, in** 

vented'' by^ GcHrangoan^ ■ ‘ * 

' li^i;eKard to the fi£;ures to %vhi^i the measurementfl are annested, it niay 
be ^teivedf that these are oot in all cases the representatives of single 
crystalSf for in some of ibexn a^e.assoQiated the planes, observed on, tw6 or 
three: thus occaaionally rendering tne lorm more coinplicateo than any 
single crystal I have seen, bnt not more so than may probably be found 
hereailcr. This nmde has been adopted as offering to the, siudent Ute 
greatest assistance that 1 could devise^ since it combliius ,al view all 
the observed planeSy without increasing enormously Iltd bal^ and conse¬ 
quent expense of the work, as must have been the case,if all thd varieties 
of ibrm.Lad been given j^eparutely. 

Wc had some doubts’, on first reading the preceding .passage^ 
whether this assembling of planes from difTcrent crystals into one 
sum total may not rather tend to perplex, than instruct the student. 
On further reflection* however, wc are inclined to think our author 
is right, since a reference to the simpler forms, including the 
primary, of which a series of smaller flgures generally accom¬ 
panies the larger, will sufficiently elucidate tiny mure complex, 
and, in some degree, imaginary, yet still possible, stfucturc; and, 
in some instances, the planes on an actual crystal are so numerous, 
that nearly all that are represented on the large figures are dis¬ 
cernible* Thus our author mentions a crystal of iluor, from 
Devonshire, in his own possession, which exhibits all the planes, 
except four, represented in the elaborate, and bcautifully-distinct 
figure given at page 170, and would, if perfect, be bounded by 
322 planes. If the figure we have just referred to was drawn by 
no “ other rule than such as the hand and eye could funiisli/’ as 
our author tells us the figures generally were, his hand and eye 
possess a skill and accuracy very seldom indeed to be met with. 

In the useful introduction which precedes the minoralogrcul 
descriptions, not much alteration has been made in the present 
edition; the division which relates to analysis has been somewhat 
shortened, and, as well as the summary account of the elements of 
minerals, improved by a few judicious changes in point of arrange- 
raent, and in such other particulars as the progress of chemical 
science during the last four years has rendered necessary. The 
bypothcfical wodanium is, of course, struck out altogether, and 
amongst the Oliver essential alterations wc arc glad to sec selenium 
removed from the list of metals, and restored to its more proper 
association Avith sulphur, phosphorus, and boron. Mr* Phillips 
remarks, liothJn this and the second edition, that wc have no de¬ 
scription of the iron pyrites from Falilun, in which this substfflKO 
is found. If it have any decided external characters, by which il 
may be distinguished, it is very desirable that they should be pub¬ 
lished, for we jitrongly suspect that many a specimen of common 
pyrites is sold as which docs not contain an alum of 

selenium. We have ourselves witnessed, more than once, a lively 
competition for the purchase of such a specimen, said to be from 
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Fahliin^ bet\vt»eh lwo or three ardent collectors at an au<ftion, filT 
the price of the precious lot ran up enormously; whilst, frofii its 
perfect resemblance to some we had once an opportunity of exa¬ 
mining, we felt confident, that it was quite guiltless of concealing a 
particle of selenium in its whole composition. The pyrites usually 
said to be seleniferous, is of a bright yellow colour, a small grain, 
and generally very friable. 

As a specimen of the elaborate figures which accompany many 
of the descriptions, wc annex a copy of that which Air. Phillips 
has given of*Humite *. We have selected this mineral for our pur¬ 
pose, because,—I st., its form has never been described before. 2dly, 
Count Bournon, in his Catalogue, sayi^ that all its planes arc 
striated, whereas not one of them is so; for what he mistook for 
striae, arc, in fact, so many planes, as has been proved by sub¬ 
jecting the crj'stals to the reflective goniometer. 3dly, It shews, 
therefore, the value of that instrument in a striking degree, and 
that the use of it quickens the sight of the observer, who, while 
measuring without a glass, finds planes, where an old. And generally 

supposed accurate, observer saw only strice. 

> 

n u M IT K.— Bonrnon. 

It occurs in very small crystals, which arc of a deep reddish- 
brown colour, and transparent or translucent, with a shining lustre. 
The crystals are modified in an extraordinary degree; their primary 
form may be considered as being a right rhombic prbm, of 60 ® and 
120^, but they yield to mechanical division, parallel only to its 
shorter diagonal; (i. e., to the plane h of the following figure.) 



^ \ 

* Hiimite. la honour of Sir Abralmkn Hume. 
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It is found on Soinma^ with brownish inioa. 


The letters on each plane of the lar^or figure arc placed accord¬ 
ing to the system of ?totaftoH adopted by IMr. Bronkrs in bis fami¬ 
liar Introductum to C7\t/stalio^raphif, of which we propose to gii-e 
our readers an account in our next nuinher. In the mean time 
we fully agree with Mr, Phillips in “ rccorrmicnding it strongly lo 
ibo student, as being calculated to teach the interesung -science on 
which it treats in its most pleasing form;'' and we will add, as 
ably ab pleasantly. 

We should do our author injustice, if we wc-re not to niculion 
that the verbal description of the Iluiuite is much shorter than the 
gcinerality of the descriptions contained in the ^vork. 'J he hardness, 
Specific gravity, chemical composition, and the prim ipal characters 
of each substance before the blow-pipo, arc, in most cases, care¬ 
fully stated ; and that they have been omitted in the description of 
Humite, is owing, wc conclude, partly to its scarcity, and partly 
because it occurs only in minute, and, usually, separate crystals, 
wherefore the two first characters arc liardly attainable, and we luc 
not aware that any accurate analysis of this minerui has hitherto 
been made. 

As only one plane of cleavage has yet been noticed, the primary 
form has necessarily been deduced fVom the nature and direction 
of thr secondary plattbs, which, although perfectly consistent with 
the right rhombic prism, (the piiniary form adopted by Mr, Phil 
lips,) are >equaily compatible with the assumption f>f a right rect¬ 
angular prism for the primary form, in which case P, J\ and A, 
would be the primary planes. 

The utility of connecting the primary and secondary forms, as 
is done in a variety of instances throughout the work, is obvious ; 
and a little attentive consideration will convince the observer of 
the manner in which the various secondary pianos are allied to tlic 
primary crystal. Thus in the figure annexed, the planes f replace 
the obiusn lateral edges of the prism, and inolino e<|uaUy on M and 
M; the planes A, in like manner, replace the acute lateral ed^s ; 



the p». r«pUoc the .aj^/^.»»lt4iaDgl«i,. 

whilc.c,I,^4 ly><)g Wween.A ax|d P, replaceth€^,att^>9Qlid>; 
angjic^ .T^a^plancs d i.tp 12 replace the itermitHd . 

cry^l, qq tjie aMc solid apg(qs, iq pairs»,,ooe of each pair- 
i^e fropti au4 pepthcr on the back of the. crystal;. The 
planpa.i i.^and qlcp lie ipi pair^, but on the obtuse, i^lid >apgles, 
ea^jpair^faeipg il^sighty but only one of each, is uuii>be.re4« < The 
pl«^es.;i 1^2^ 3^ are in pairs, replacing the^octtre laterei edges,:on9, 
of each pair only being,in sight; while the plgt^s g. 1, 2, 3 tepd 
to replace the lateral ^ges, being also ia pairs, visible in 

the iigurc on each side of the planeyi 

The getting^up of the present edition is % considerable improve^ 
inent on ,the second ; the paper is much letter, the type clearer, 
and ^hc general appearance of the book neater and more elegant. 
I'lic 9180 . ,pf the work renders it a very <x>nvcnicnf travelling comr- 
panion, and the able manner in which a va^ quantity of information 
is condensed into a small compass, makes it equally serviceable in 
the cabinet or the carriage. 


II. Traiii Elcmentaire des Riaefiji^ leurs Preparations^ leurs Em^ 
plovs spiciaux^ft leurs Applications d VAnalyse* Par MM. A. 
PaYen, Mandf&cturier; it A. CHEVALLi^n. Paris^ 1822. 
8vo. Pp. 224. 

If wc except tho fourth volume of Thenard’s Traiie de Chimief 
there is no c#mprehensive system of rules delivered by modem 
writers for accomplishing these two great objects of chemistry— 
synthesis to effect analysts, and analysis to effect synthesis. Thc- 
nard is, however, excellent, in as far as he could be suppose<l to 
discuss BO .extensive a matter id 225 pages of rather open letter-* 
press. He classities under the six distinct heads of gases, com¬ 
bustible bodies, products of combustion, ininenil salts, mineral 
waters, and vegetable and animal substances,-the various-Subjects- 
of analytical research; conveying judicious precepts for the elimi- 
nation of the different constituents of a compound, and for ascer** 
taining their proportions. In a short concluding chapter he 
scribes the processes by wliich we may discover to wbat class of 
bodies, kn<l consequently to what chapter of his instructions^ any 
unknown substance is to be consigned, Of the estimation-in w^bich 
M. Thenard’s system of analysis is held in this country, ^no better 
evidence need bo adduced than the fact of two independent trans-> 
latibtts of it into English having been executed by very able hands'. 
It is eqttally respected in F'rance. 

However valuable it may be, os a summary^digbst of analytical* 
methods, its- limits necessarily preclude many details of great in«* 
terest and ktapo^libe. We w^ere, thera^i^, \vell-pleased to cd>sevve' 
the announcement of the work,' tvboao title is prefixed tatbepieaeht 
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artiehv '^fts atithord^ittvot^ectt for aoriwfc 

Xhe'Ji^vmUl^ile Pharmutie. M. Payea, Who-h ac maniifa^ar^ of' 
sal ammoniac, lately wrote a: good- menroir 6n the discolouring 
properties of charcoal, to whiclr the second'^]|S)ize was awarded by 
the Pharmaceutical Society oP Paris. ■ M, Ch^VafKcr pdbUshed 
some time since an Analysfis of the Mineral Waters of Pdnfivyr 
and the two^tehSemCn conjoined, inserted in the^JMowh/dc'PAar^ 
fn^Tcie for September last, Experiments on thd cblohring niattcr of 
the Petals of the Malva Sitvestns, ahd of the wdod of St. Lucie 
(Cerasus Malaheb) employed as realms, in whit^h they Sought to 
appreciate numerically their sensibility to alkalis and acids, com¬ 
pared with other coloured; tests. * / < 

Wo were accordingly Wilting to expect, iii a new treatisii} on 
chemical tests, publisiied in the French capital, some novelty in (he 
agents, or some ingenuity in their applications; somofhing, in fact, 
to justify the Appearance of such a work soon after the third edition 
of Thenard. Bht wc arc sorry to acknowledge that bur expecta¬ 
tions have been greatly disappointed. * ’ 

MM. Paycii and Chcvallier have not, in reality, indicated any 
method of re-agency which is not better described in the Professor’s 
treatise; while they seem to be unacquainted, with lua^y ,\hiugs 
which had been long ago effected in tlie same department by Berg¬ 
man, whose treatise on the analysU of mineral voters, as far as 
his plan re(|uirc<l, presents more minute and delicate rules of testing 
than we can find in the recent TraitL 

The work is inscribed, in terms of merited respect, to M, Vau- 
quelia, under whose superintendence they profess to have made 
their chemical studies. We wish they had consulted some his 
excellent formulae pf analysis, from which they might have gleaned 
inauy ingenious tests. 

Ill a short introduction they give a definitiun and descriiition of 
(he term re-agent, to which they subjoin the plan of the subsequent 
book. Rc-agems/* they say, ‘‘arc bodies which, placed in 
contact with, others, give rise to new combinations; and which, 
during, their, re-actipn, produce peculiar and characteristic pheno*- 
mens, which serve to these bodies be recogiused/' Many 
things, however,, which, it would be difficult to bring; under^tiic 
above definition, are certainly re-agents ; such as ebai>ge of .tem- 
poraiure, (or heat,) electricity, and magnetism. We would, there¬ 
fore, say, *lhat a chemical FC-agent or test is a known body or 
power,* whtch^ .being applied to an unknown substance, serves to 
point Pin, by characteristic phenomena, its nature or constituents. 

Their work is divided .into< nine .chapters. In the* first they treat 
of the forms of bodies, of specific gravity, of the influence of bodies 
foreign to. the combination, of. the actiqp of light and electricity. 
The second chapter discusses caloric^ its action on difierent bodies, 
'anththo^phencuneoa ^o which it.gives rise. , The third trials of .<he 
cmployipfMiPfit^tnpisrdoti^buscible'bodies non*mc|^iMO'aiid iu,c.- 
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iaIltCi end of the hydrated oxides. The fourth deacribea the com¬ 
binations of simple combustibles with the metals. The fifth, cou- 
siders the bodies which result from the combination of acidifiable 
principles with hydrogen or oxygen; viz.^ acids. To this chapter 
an appendix is subjoined, in which the combination of hydrogen 
with* oxygen^ and that of hydrogen with azote arc discussed. 
Water and adibionia are here meant. The compounds resulting 
from* the oombinadon of the acids with the salifiable bases (salts), 
occupy the sixth chapter. The seventh is devoted to animal and 
vegetable products. In the eighth the manner of preparing and 
prescr\itig the re*agcnts described? in the preceding chapters is 
treated of; and the ninth contains some,examples of the appHca* 
tion of re-agents to analysis. 

It is by no means our intention to follow the steps of our authors 
through their tedious common-places; nor shall we expend cri¬ 
ticism on their vicious arrangement. We would rather use their 
work as the vehicle of communicating some practical remarks on 
the important subject which they have, without due pre^paration, 
taken in hand to discuss. 

Analytical chemistry may be simply qiialitativc^ or it may l>c 
likewise quaniilatixe. To apply the former to an untried form of 
matter is an exercise of invention, and succohs in it is tii-c prero-< 
gative of chemical genius. In this department, a mind guided by 
the routine of rules will be frequently at fault. To determine pro¬ 
portions is, perhaps, more irksome and laborious; but, for the most 
part, it requires much less ingenuity. Circumstances may occur, 
however, where the research quantities may call Ibrth no little 
Invention. Two of the best examples to this purpose arc to be 
found in Sir H, Davy’s work on Nitrous Oxide and M. Gay- 
Lussac’s Memoir on Prussic Acid. 

Re-agents, as extemporaneous indicators, belong chiefly to qua¬ 
litative analysis; but they may, without the use of the balance, by 
due care, throw considerable light also on quantity. This two¬ 
fold application of tests was much considered by Bergman and 
Kirwan; but it has been almost wholly overlooked by MAL. Paycn 
and Chevallier. 

To describe a chemical body is merely to detail its i*clations u> 
otht'f forms of matter, supposed to be previously known. An 
enumeration of these relations constitutes, therefore, the properties 
of the body. Hence a re-agent is a known substance, which, pos¬ 
sessing some marked relation to another substance^ serves* by its 
action with iti to ascertain its general and specific place in a che- 
, mical arrangement. In tliis extended sense the electroscope, edm- 
'inofi*and voltaic, as well as the magnetic needle, and some optical 
instruments, deserve to be*ranked among tests, though jthe tcim-is 
usually restricted to chemical agrats. 

• We conceive^that the proper order of discussing the subject of 
chemical tests would be; first, to describe in succession the various 
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stif»*staiKk^^ ^nti^led to'ihis tlistinctitfn, insiisting partfcuinrly on thd 
critcna df thdr ptirity; for the chief part of the misstatement^ and 
contradfction^ to be fdtind in chemical work^ has been occasioiied. 
by the employtntmt of impure re-agents, 'I'Kfe details of their pre* 
paratibn should be referred to the onlinary systems of chemistry. 
After pointing out the means of verifying the justness of the tests, 
wc should next detail their applications, stating'fully the phs- 
CaUtions to be observed in their use, and the peculiar phen^nena 
which they produce with their correlative objects. 

The second part ol should present in a systematic, 

and, if possible, in a t , the various objects of chemi¬ 

cal research, simple and impound, with their corresponding tests. 

In the third, and concluding division, formulee illustrated by 
examples, somewhat in detail, should be given, for evoking in suc¬ 
cession the several conslituents of a compound by the succt?ssive 
application of thoir appropriate re-agent*^. 

Mess. Paycn and Chcvallicr have incurred for their treatise the 
blame of confusion and tautology, by adopting a defcclive arrange¬ 
ment, In their second chapter wc have an account of the action 
of hCaton a long list of substances, placed in alphabetical order; 
which account would have been better introduced under the de¬ 
scription of the various bodies in subsequent chapters. No use, 
however, is made of the indications of Berzelius,. The rambling 
manner in xvhich our authors sonicUmes indulge themselves, in 
trite details, may be judged of from the following specimen: 

Tin molts at 228° cenlig. At a much liiahor temperature it is reduced 
into vapi>nr: when elevated to a red heat, if we throw it on the hearth U is 
divided into incandescent globules, which burn less vividly than those of 
suiUmoiiy, It is distinguished, further, from this metal, because it leaves a 
greyish oxide, heavier than its oxide. Tin is susneptiblo by the action of 
heat of being totally oxidized, if we take care to remove the oxide in pro¬ 
portion as .it forms on tlie surlaco of the metallic bath. By this oxidation 
the metal augments in weight. Brun, apolliocary at Bergerac, is the first 
who took notice of this phenomenon ; not knowing the cause of it, he con¬ 
sulted Jean Hey, pliysician, who replied, tliat the air hud bocoine fixed 
in Uie metal/' Thi.s bold reply should iiavc put people in the way of seeing 
Ine composition of the atmospnoric air. It* was long afterwards, however, 
1>efbre its composition was discovered. P. 20. 

What they are pleased to say of the blow-pipe is extremely 
vague, shexVing that they were unacquainted with Berzelius’s in¬ 
structions for the use bf this admirable lest, a subject which they 
dismiss with a foot-note reference to his Traite sur le Vhalitmcav* 
They speak indeed of the different intensities of heat in the diflci-ent 
parts of the flame, but never hint at the opposite powers of oxida¬ 
tion and rcductibn which it possesses; the most important discovery 
ever made in the science of the blow-pipe .*—Stt our on 

iiis su^eef in vol. xiii. p. 325, qft/iis Jonmrtl; as also ChUdretCs 
Ba^zrUuSt pp. 29 and 49. 

The third chapter is of great length; It treats of simple com¬ 
bustibles and their oxides. We shall take a cursory iew of some 
of its particulars. Wc find chlorine recommended for deinon- 
slrating the presence and proportion of sulphureilcd hydr* .gen, 
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df > sulphur which it oftcasiens in^^is gafl*<- ifint 
the sulphur will not be precipitated ia an tnftUtat^ fomi^ )>rovu(ed 
enough of oblorise be present; A chloride is^he^nesuit. CMni^e, 
wheU 'put.k) contikct with carburetted hydrogen,'is said to seize the 
bydiogeUi'and set thecarboo free« Bat; the formation of chldi^dc 
of oarbets renders the above test nugatory. , 

On turniug%> ihrir eighth chapter, on the preparation-and pre*- 
we^affon of re-agents, we hiid it, stated that 200 volumes of chlorine 
are soluble in lOOof water | and that this solutions=:24^ on Baume's 
hydrometer, corresponding to the specihe gravity J.2. This is a 
serious error. The above proportions reduced to weight are, l6s 
chlorine to 1 of water; so that w ere the total volume of the liquid 
to remain without increase, its specific gravity would be only 
l.f> 06 «< When the water of chlorine possesses this density or one 
greater, we may be sure that it is contaminated, probably with mu'* 
viatic acid. They say that 133 parts of muriate of soda, with 1 lO 
of sulphuric acid, and 100 of oxide of iniingancse, should afibrd 
SO of chlorine. But 133 parts of salt require for decomposition 
106 of acid, leaving only four parts of acid, instead of 110, for satu¬ 
rating 100 parts of peroxide of manganese. Instead, therefore, 
of eighty parts of chlorine, from the above erroneous propor¬ 
tions, little more than forty will be obtained. 

When hydrogen is disengaged from dilute sulphuric acid by the 
agency of zinc, it is properly enough directed to be passed through 
a solution of potash to deprive it of sulphuretted hydrogen. They 
take no notice of Berzelius's elegant application of hydrogen gas, as 
a test of oxygen in bodies; nor of a similar application of chlorine 
gas in the examination of certain ores .—^Sec this JoumoJy xiii. 1 56 ; 
€md xiv. 209* 

Their process for procuring iodine is good for nothing; and 
when they prescribe a solution of this active body in alcohol tu be 
kept as a test, they forget the production of bydriodic acid, which 
never fails to occur. Ihe solution in alcohol sboiild be,, therefore, 
an extemporaneous prescription. That, or the watery solution, is a 
very delicate test of the presence of starch in plants, or in their 
products. A blue or purple colour is produced. 

. Bright silver is recommended qs the test of sulphuretted hydro- 
gfxi in mineral waters. Tliey justly observe, in describing the 
prpeess for obtaining the metal pure, that its precipitated ohloiidc 
should be mixed with caustic potash, instead of the alkaline car¬ 
bonate, which, during the ignition, is apt to scatter the particles of 
silv.er> and prevent them running together into a. button at- the 
bottom of the cruciide. Tin afi'ords the best criterion of atungstatc. 
When the metal is plunged into a solution of the salt, a blue pnv 
cipitatc falls, which has not been examined, • Messrs. Payen and 
Chevallier prescribe, after Bergman, for the analysis of caskiron, to 
measure.the bulk of hydrogen evolved during its solution in .dilute 
sulphuric acid. They afifiim that one gramme of iron should yield 
in ibis way 458 gramme measures of hydrogen, at 32® P. and 
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Pure^nc muscbe sought for by reducing^ the uielftllicstaltf tbo 
oxide tlurown down from the purified eulphn. When ihiemetatn 
cmployet^to sepstrate coppehfrom its saline ^solntions^^WQ must 
member, that it precipiutes diis mc^i from the nitrate etuefiy in 
the form a «ubniti»tc; ' ■ ^ 

la the preparation of lime-water, we are rightly desired to reject 
the first - portions of the solution^ which may' contain some 
saline imitter. Lime«« water is the usual test of corrosive sublimate; 
but hydriodate of ;einc'i8 much better. That xvatcr is also the 
common test of carbonic acid in an alkaline ley* We shall sec 
prt'sently that subacetate of lead is a far more delicate test. 'I'he 
chief employment of magnesia as a re-agent is in vegetable ana* 
lysis, where, it serves conveniently to precipitate the vege* 
tabic alkalis from their native combinations in the substance of 
plants. ^ 

• Lic|uid potash is recommended for detecting the artificial colora* 
lion of wines. It atfords, with these liquids, the following pi'c* 
cipitates relative to the different colouring matters employed. 

With the luitural principle of wine the precipitate is green 

Berries of yeble ... violet 
" Indian wo^ .... violct*red 

Mulberries . ' . . violet 

Brazil wood .... red 
** Beet . . . . ; red 

Turnsole or litmus . . . clear violet 

Myrtle berries . . . wine-lees co¬ 

lour 

Elder berries «... bluish. 

This test may possibly be applied with advantage to detect adul* 
terationa in much of the port wine reluiled in this kingdom, which 
is a villanous compound of malt spirit and dye-stuffs. 

A separate chapter is allotted to the dcuto-chloride and deuto* 
cyanide of mercury, which bodies might have been better placed 
among the salts. 

The acids used as rc-agents arc discussed in the. fifth chapter. 
Sdt>Dg acetic acid dissolves both gluten and resin. Dilution with 
water throws down the resin, and saturation with an alkali preci¬ 
pitates the gluten. 

Arsenio^s acid is prescribed as a test of sulphuretted hydrogen; 
orpiment l^ng formed by tlie combination. An arsenite is dis¬ 
tinguishable tfrom an arseniute by nitric acid, which throws down 
from a solution of the former axsenious acid in powder. 

' They free' iron from cobalt by means of oxalic acid; the oxalate 
of the latter metal being insoluble.. * . 

Sulphite of lime is enjoined a» a substance capable of arresting 
thc^fermeiifation of winea^ and other vegetable yiices. 




332 


Andly^u d/ Scientific , 


. A bar of ainc is said to answer for distinguisiuiig ilie ammonium 
of copper from that of nickel. It precipitates the copper fu the 
metallic state, whilst it occasions no change io the solutioa of 
pureutokel. 

For separating nickel and cobalt, they adopt M. Laagier^s pro¬ 
cess"; who dissolves thes oxalates of the two metals in .water of 
ammonia. Oj^exposing the solution to the air, the nickel precis 
pitates, while the cobalt remains dissolved. Thus, it is said, u 
perfect separation can be effected. The details of this process 
Were given some years ago in this Journal; but " we have since 
found them practically exceptionable. 

The sixth chapter treats of the principal salts, employed as 
re-agents. The application of acetate of lead, to estimate 
sulphuretted hydrogen, is one of the best chemical tests. *The 
sulphates and carbonates should have been previously removed by 
nitrate of barytes. From the weight of the sulphuret of lead, the 
quantity of sulphur, amounting to may be computed; to 
which fraction, if we add the sum will denote the weight of 
the sulphuretted hydrogen. Another very general nne of acetate 
of lead is, the separation of the acids from vegetable juices, or in¬ 
fusions. On exposing the sa^pniine salt to a current of sul¬ 
phuretted hydrogen gas, the lead is converted into a sulphuret, 
and the vegetable acid remains free. By the same acetate, 'the 
tartaric acid is distinguished from the pyro-tartaric, the former yield¬ 
ing a precipitate of tartrate of lead ; while the latter acid remains 
in solution. Acetate of lead is sometimes used as a test of Sul¬ 
phuric acid; but it is not very delicate. It will, not detect 
^ quantity seubible to litmus infusion, or even pale litmus 
paper* Paper, imbued with acetate of lead, is a convenient test 
of sulphuretted hydrogen. Sub-acetate of lead is incomparably 
tho nicest re-agent for detecting carbonic acid, or a carbonate, in 
solution. The same salt servers to separate picromel from the 
bile* For this purpose, we pour into that animal product, first, 
acetate of lead in excess. 'Phe whole of the yellow malter and 
the resin, fall down, in union with the oxide of lead. This oxide 
carries with it also, the phosphoric and sulphuric acids, which 
exist in the bile, in tho state of phosphate atid sulphate of aoda. 
The liquor being filtered, and the precipitate washed, we pour into 
the clear solution sub-acetate of lead. The excess of oxide in 
this salt combines with the picromel, and is deposited with this 
substance, in the form of yellowish-white fiocka. These being 
'thrown on a filter, and t'epeatcdly washed with wafet^nre lo be 
dissolved in dilute acetic acid, and the solution is to be exposed 
to a current of sulphuretted hydrogen. The lead falls down jii 
the state of sulphuret. By evaporating the supernatant liquid, 
pure picromel Js obtained. 

MM. Payen and Chevalli^r mention a ready ^^etho^ of 
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• » 
ascntciining the proportion of alcohoVin wnes^ beer> taden, &c. 
long ago described by Mt. Bramle^ to 100 parte in volume of the 
liquid : to be tried^ 12 parts of solution of 6ub-*acetate of lead 
are to be added; a precipitation ensues' wl^h is rendered general 
by slight agitation. On filtering, acolourk^ss duid, containing the 
alcofabh is'prodtired. Byignixing with thi^dry carbonate of potash* 
(calcined pearl^^asfa,) as long as it is dissolved, separate the 
water from the alcohol. The latter is seen floating above in a 
well-^marked stratum; the quantity of which can be estimated at 
ohec, in SL measure tube. Sub-»acelate of lead is also einpioye<l 
for precipitating mucus in a flocky form, from its mixture wirh 
gelatine, which is not affected by the salt. 

- Borax, in coarse powder, or small lumps, is much employed 
hy the French chennists, for separating muriatic and sulphurous 
acids from other gaseous bodies. 

To detect lime in sugar, muriate of ammonia in powder is mixed 
with it, and heated. Pungent ammonia exhales. F'or the separa¬ 
tion of alumina from its solution in an alkaline ley, sal ammoniac 
is the proper re-agent, A muriate of potash is formed ; while the 
ammonia and alumina arc both disengaged. 

Under muriate of barytes, nc^hing is said, of the numerical 
power of this test of sulphuric acid. According to Kirwaiq a 
solution of this salt produced a very sensible precijdtation in 
water that contained only of real sulphuric acid. Ace¬ 

tate of lead is ten times less sensible to this acid ; while nitrate 
of lead, as well as nitrate and muriate of strontian, are far inferior 
teste. When the acid is combined with a base, us in sulphate of 
soda, the barytic salt is 11 times less sensible, even after two or 
three hours of re-action, than with the free acid. According to 
Bergman, solution of muriate of barytes immediately discovers 
about of combined sulphuric acid, or 

three hours. The same test took twenty-four hours to detect one 
grain of sulphate of lime in 6000 of water. 

Where boracic acid is suspected to be mixed with sulphuric, 
in a mineral water, muriate of strontian is a convenient re-agent, 
as it throws down the latter without affecting the former acid. 
In general, when muriate of barytes is applied to. measure the 
amount of sulphuric acid, wc should digest the precipitate in 
nitric acid of moderate strength ; then wash, dry, and ignite. Thus 
the phosphate, borate, malate, tartrate, &c., will be removed. 

Muriate of potash is prescribed for distinguishing tartaric from 
citric acid; for when it is added to a solution of the first, small 
brilliant crystals of bitartrate of potash fail; with the last acid, no 
change ensues. 

' * . 

• This sedutioa is made by boiling 15 parts of pulverized (and calcined) 
ntharge, with 10 of acetate of lead, in 200 of water, for 20 minutes, and 
{^oadimcnithig^ the liquid by slow evaporation to One half; it most he kept 
in well-corked phials, quite full. 
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At& gC ^ converts the molybdic into the molyh^ue 
acid; and therefore occasions with it, and molybdate of potash, u 
characteriiMjk blue precipitate* i 

NitMte of silver is itrapuble, according to Bergman, of detecting 
of common salt in water; after standing some time, it 
wowd discover a much smaller quantityift Accordingio M. PfolT, 
proto-iiitrate mercury is a still more* sensible teat of muriatic 
acid* One part of muriatic acid, specitic gravity 1.15 (equivalent 
to 0.2BS of chiorine) dilated with 70.000 of water, is scarcely 
rendered feebly opalescent by the nitrate of silv^; and when the 
dilution amounts to 80000, the effect is null. But the sensibility 
of proto-nitrate of mercury is such that even muriatic^ 

acid at 1*15, is indicated by a slightly chill shade in the water. 
MMt Paycn and Chevallier maintain the superior delicacy of the 
silver test* 

Proto*nitratc of mercury is j|aid by Pfaff to be the most delicate 
re-agent for ammonia; one pan of ibis alkali, diluted with 30000 
of water, is indicated by a faint blackish-yellow shade, on adding 
the mercurial solution. Proto-nitrate of mercury may also be 
used for dctocling phosphoric acid; the precipitate ^ing re- 
dissoluble in nitric or phosphorm acid, which chloride of mercury 
is not. ^ 

Nitrate of silver serves to distinguish kinic from the other vege¬ 
table acids. The salts of the first acid do not disturb the trans¬ 
parency of the nitrates of silver, mercury, or lead. One grain of 
oxalic acid, according to Bergman, detects one grain of lime in 
42250 of water. Oxalate of ammonia is, however, the suitable 
form of applying this test; MM. Payen and Chevallier say.that it 
is sensible to of lime. '' » 

In the seventh chapter of their treatise, where vegetables ami 
animal re-agents are described, we find the following table of tltc 
solubility of some fixed oils in alkobol of specific gravity 0.817, 
at the temperature of 54°. 5 F. 


Oil of sweet almonds 

0,003 

Beech mast . 

. • 

0^4. 

Linseed . . 

• 

oBo6 

Ha 2 el-nuts 

. « 

o.ooa 

Common nuts 

« . 

0.006 

.Olives . . . 

* 

0.003 

Poppies . . 

* * * 

0.004 

Ditto, one year 

old . 

0.008 


^ In applying starcl|^as a test of iodine,, if the flitter be combined 
with a base, wc must liberate it by the addition of an acid, as the 
muriatic. After this; uf iodine may be rendered manifest 

by a violet or^urple colour. 

Animal charcoal deprives vegetable juices not on^ of Uieir 
colour, but also removes the whole lime which they may contain; 
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a property o£ great conaeqrienca in tho-puiificatiob of 'beet*«r«>ot 

sugar. ' * 'c. M . 

To distinguish a very small quantity^ essential <nl madistitled 
water> a few .drops of solution of itisuriate oi^gold arc employ 6 d« 
I'hc ractal'is reduced by thooil» and falls down in a^yioli'tipowder*. 

On coloured tests for {(cidity and aik^inity, MM.^Pnycn ami 
Chevailicr give us less definite iRtbrmation than>wfi^ad expected. 
Tlio alcoholic infusion.of wild mallow petalsy .yields by evapora* 
tioTt> a colouring matter^ which dissolved in ^wdtert » seulibiy 
greened by a water containing of hydrate of pohwh, or 

hydrate of soda. Lime water, with 10 additional 
wiitei's, is the limit of dilution at which the mallow paper can be 
aUl’Ctcd j but with 25 waters, the mallow infusion is still gi*eened; 
Water boiled on calcined magnesia and then hltcred, is capable' of 
aftectin" the same test. 

Idtmus paper, according to Rcrg^n, is sensible to of free 
sulphuric acid in water; but not to^oss proportion. The tincture 
n litmus is, however, much inort^ sensible. When a drop of 
water impregnated with carbonic acid is applied to strongly dyed 
litmus paper, no change ensues, because the alkali of the litmus is 
adetfoate to the saturation of the ^nute quantity of that acid in a 
tii'op of the liquid; but the same w^er when poured into a weak in- 
fusiou of litmus, reddens it perceptibly. In MiM. Payen and Ccval- 
licr*B paper on the wood of St. Lucie, it is staled that water contain- 
ing of sulphuric aci<l just ictldcns paper stained violet with 

an infusion of the fruit of that wood ; but the infusion itself is 
sensible to acid diluted to - 577 Litmus paper - is said to be 
sensible to and the tincture is a still muore delicate test. 

Pap<*r, stained red with infusion of Brazil wood,, is an cxcrllcui 
rc-agent for distinguishing several acids from one another.-*—Sec 
the extract of M- Honsetorfl’e Memoir in this Journal XIV, 22(>. 
Paper stained yellow with turmeric is browned by water contain- 
ing-jjrVf dry carbonate of soda; but it must bt; some time 
immersed in the liquid. This test is,' however, of little use in 
deterraing alkalinity, since Mr. Faraday has shewn that it is liable 
to t>e browned by strong^dU;hl^> also by tiic borucic, by the 

green sulphate mufipte of iron, sub-muriate of zinc, super- 
nitrate of bismuth, diwed chloride of antimony, of a strong 
solution of muriate of manganese, muriate, sulphate, acetate, and 
nitrate of uranium, and muriate of zirconia. See this Journal 
XIII. 315, XIW'234. Rhubarb colour has similar fallacies. Mr. 
South shewed lon^^go, that subacetatc of lead reddens turmeric. 

Brazil'wood ii a pret^delicate tost of alkidis ; but it is blued 
by waters 'contaifiing earthy carbonates, and sulphate of lime. 
Water holding in soluttdh T: 757 )VinT carbonate of soda, afl'cets 

Brazil wood paper. Kirwan says, however^^that it is not afl'ceted 
by Water ^jNipregnatcd with 3-^77 of selenite. Re^cned litmus 
paper is blued byHfaler Which contains of dry carbonate of 
soda, according to Bergman. Infusibh of red cabbage or of violet*;, 

VuL. X\\ Z 
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aiKl paper gained with their colours*^ ere aisQ,gpod4^sU, of aciJ 
and alkali; bufc less-sensible than the preGeding, 

The ninth chapter of MM, Payenand Chevalliet’s work treats of 
the aplpltGatton of diffeiicntrc-agdnts to analysis; here we hod little 
worthy of remark. Their instructions are neither aQ;systetnatiG nor 
sofrrecise as those given by M. Thcnard. . The nwLhc^ pf detecting 
itiagni|sia, invented hy Dr. Wollaston, and published long, ago by 
his lamented friend. Dr. Marcct, in the sccoiiU «;ditian,of:^Vzir»r/rr.f 
on Mineral fVdierf, is briefly inentipned by.our ^utbor^* 'I'hc 
cl<^ant manner in which the inventor i^ractiscsc tfais' processonibo 
tallest scale, liaving been sonifewhat vagni^ly' ifotcribed ‘ by 
M. Clement, in the Annals de Chimie et de .^dr /jfj^ly, 

1822, wc shall take the liberty here of detailing it more precisely. 

Dissedve in u watch-’glass, at a gentle heat, a minute ,‘fragmei^t 
‘ of the mineral suspected to contain magnesia, dolomite fpr ex¬ 
ample, in a few drops of dilute^joiuriatic acid ; to this solutioti,' adtl 
oxalic acid, to render the Ime that may be present insoluble; 
then pour in a few drops of a solution of phosphate of animonia f. 
Allow the precipitate to settle for k few seconds, and decant a 
drop or two of the supernatant clear liquid on a slip of window- 
glass; on mixing with this liquid two or three drops of a solution 
of the scentless carbonate of^mnionia, an cfi'ervcscencc takes 
places ; draw off to one side with a glass rod, a little of rfic clear 
solution, and trace across it, with the pressure of a point of glass 
or platina,any lines or letters on the glass plane ; on exposing this 
to the gentlest possible heat {as making a little warm water flow over 
it), white traces will be perceived wherever ihc point was applied. 
These consist of the triple phosphate of ammonia and magnesia. 

The whole of this beautiful analytical tjperatiem, as performed 
by Dr. Wollaston, occupies less time tlian wc have taken to write 
the formula. In the application of this process on the larger scale, 
the carbonate of ammonia should be added first, whicn prevents 
the chance of any simple phosphate the earth being formed. 
To estimate the qffantity of magnesia present in any compound, 
wc must consider, according to Dr. Marcet, cy^ry .JQP^ graiqs of 
the triple salt dried at the temperature pf^lOO^ F. to bd equivalent 
to 19 of earthy base. If w'e calcine the salt at a red heat, so as 
to expel all the water and ammonia, an e&i^y phosphate re¬ 
mains, which, according to Dr. Murray, contains 40 p^r cent, of 
magnesia. The theoretic proportions of the bi-phospbatc of mag¬ 
nesia are 70 acid-|-25 base, or 73.68+ 26.321h lOO^^tik.diMi of the 
neutral phosphate 35 acid-h25 base, or 5SJ4-*41-J in tOO parts. 

Nitrate of mer^ry has been lately presctfbetl as a test for 
examining sophisticated olive oil; it is prepared by.dissolving in 
the cold 6 parts of mercury in 74 parts of nftric acid, specific 

* The blue patals of the fris or water-flag, oflTord age^ test colour either 
hy infusion or oy robbing them on paper, ^dish colour Is hransferred in 
the latter way, and forms a pretty doucate test paper. 

t Phosphate of soda may likewise be used. 
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gravity 1.36. Thk solution add€»d to oil of grains {ma poppy 
seed Oil) Ieave!> it liquid^ while it solidifies oil of olives. 

\Vc have occasionally adverted in our Journal to thedefectivc 
and confused notions entertained among tbc continental cbcfnt&rK 
about the atomic theory, which, in every useful fioint of vkw, is 
the offspring and growth of this island. The following paragraph, 
transla^ from this treatise ou rc-agents, affords'tm curious con* 
firmation of'our opinion. 

Dr. ^V*ollaston, fn the consnuetion of the scale ^uivalentS, did fiot 
believe that be ooiild make the numbers tally with the atomic theory: ac- 
curding to whiciu Mr. Dalton conceives that in the relative weiirhU of the 
chemical equivaMOA!^, we estimate the united weights of a efetetminato 
ntfmber of atoms. Thr, Wollaston, moreover, did not see the utility of didng 
so for an instrument of auplicatiou to practical purposes- However, we 
have learned, that since Uie publication of these synoptic rules, Dr. Wol> 
laston has discovered that ine doctrine of simple multiples (on which is 
founded the atomic theory), oould be applied to the construction of liis loga¬ 
rithmic scale, by simplifying all its relations $ for if we assumed for unity, 
hydrogen instead of oxygen, all the Guilts obtained till the present day 
would appear to confirm the first daUf; hut, undoubtedly, they have n<»t 
.ippearea sufiicientiy numerous to Dr. Wollaston, to induce him to gene- 
ral^e them. We expect^ impatiently, the result of the important labour 
which this learned cnemist has undertaken on this subject.— Tnut^ p. 1105 . 

Surely any, man accjuainteil with the first elements of chemistry, 
who glances his eye over the'sea^e, must see that the successive 
numbers, corresponding to the n^cs, express the atomic weights 
or combining ratios of the different bodies, beginning with oxygen 
at the number 10. The French chemists, in general, have 
suffered themselves to be mystifie<i on the principles of equivalent 
and multiple combination by tlu*. E,ssa^ of Berzelitis, on tie Tieoty 
of Ohentical Proportions; a work which has done as much injury 
to the philosophy of the subject,, as his precision in analytical 
research has improved its details. We recommend MM. Payen 
and Chevallier to read with attention the translation of Dr. Wol¬ 
laston’s Memoir on Chemical Equivalents, inserted by M. Descotils 
in Journal des Mia%s^ xxxvii. 101. ^ 


III. Reliquids Diluviancei or^'Ob^rrvaiions^ on the Organic /fe- 
mains contained in <?iivcs, Fisstires^ and Diluvial Oraxteland 
on other geological Phenomena attesting the Action of an Unh}er 
s<d Deluge^ By the Rev. William BucftLANli, B.D., 
F.R.S., ^c. 

Theue are few persons in wdiom zeal for the progress of a parti¬ 
cular branch of natural khoivlcdgc is united to the same extent 
with capacity {dt the pursuit, as in Professor Buckland ; he has 
taken up a very interesting branch of geology, and has investigated 
it with no less activity than success, and his researches have con¬ 
ducted him, by the legitimate steps of inductive reasoning, Xo 
some very important facts connected with the remote history ol 
the earth;* The existence of the bones of a great variety of ani¬ 
mals, in some cases of extinct genera, and aliriost always of cx- 

Z2 
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tiiict species, in the superGcial clay and gravel of vjalloys, 5uul in 
certain caverns', hatf‘long excited the attention of gcoTdgists* biit 
they 4iavc,never been so perspicuously and'popularly desenhod 
as in tfae work bofofe'us; nor have the phenomena 'whithi attend 
their deposition, been so plausibly and philosophically accounted 
for by any antecedent writer. ThclFact is, that Mr, B.uckhtnd has 
in’ almost all cases judged for himself; he has personally visited 
the spots he describes, perambulated the caverns, exhumated their 
ibssil' remains, and^jnspected their vanous analo^^^s atrid associa¬ 
tions; instead of viewing the stibject through .t.bo spectacles of 


of collecting information upon the subjects before us, and bis 
success has been adequate to the labour be&towcil upon^the iii- 
quiry';'^or he has, in our opinion, not movcly described, with 
much accuracy and minutoucss of detail, the various districts 
which he has visited, a task in'‘^tsclf of no small importance and 
interest; but he has established several important facts in relation 
to geological theory, upon soun<i, firm, and indisputable evidence. 
Such arc the leading features and prominent merits of Air. Buck- 
land’s book ; but it lias other claims, which, in the Capacity of re¬ 
viewer, we think it right to notice, though they are tif secondary 
and inferior consideration : we allude to the variety of collateral 
information scattered through its pages, connecte<l with the habits of 
the animals, and to the relief which is given to the dry <lctails by 
interspersed anecdotes and appropriate quotations ; all this renders 
a work which, in the hands of a German professor, for instance, 
would have proved insufferably dull and monotonous, not merely 
very readable, but very interesting and entertaining, without in the 
smallest degree detracting from its scientific value or literary merit. 

It would seem, from the table of contents, that Mr. Duckland’s 
work is intended to bo divided into two parts, the first containing 
an account of the loc^ities and contents bif various caves in Eng¬ 
land and Germany, with some observations on tire osseous breccicc 


of Gibraltar, Nice, Dalmatia, §c*; and the second embracing 
the evidences of an inundation, afforded by phenomena on Jtbp 
earth’s surface.” In respect to the manner in which the work is 
got up, we need only s:^y, that it is published by Mr. Murra 3 \ 
The cave of Kirkdale, in Yoi'kshire, forms, as it ought, a lead¬ 
ing subject of the volume: the rock, which it perforates i? that 
kind of calcareous freestone which constitutes the oolite formation, 
ah^ which, from the circumstance of the iugulphinent of several 
rivers that traverse the district, is probably abundant in caverns. 
It was discovered in the summer of 1821, by the quarrymen 
of the neighbourhood, who accidentally intersected its mouth, 
which was overgrown with bushes, and, closed wjth rubbish, 
piobably the debris of the softer portions of the circumjacent 
f-tratau * But this priginal opening has been cut away, and its pre¬ 
sent cntrrMice is a hole in the perpendicular face of the quarry. 
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which expands and contvactH irregularly, from two tu boveu 1‘cct 
in Lrcjulih, and from t^vo to fourteen in the roof and 

are coipposcd'of I'cgular horizoi^ strata of limestone, hut in the 
iiueriof the fti’n^er is studded with stalactite, and the floor covered 
with a loamy s^dinicnt, of the average depth of about one 
and conci-uling tbe actual floor of the cavern ; the surface of this 
bodimont was generally smooth and level. 

Above thi^ mud, on ndvanouiK some way into tlie^^cave, the roof ami 
sides were found to be puriially stutlded and cas^d over with a cnatin^of 
bt«i!actitc, which was must nimndant in those parts where tiie tmnsvt^Re 
iis'kOres occur« but in snmll quantHy where the rock is compart and devoid 
4)f Assures. Thus tar it reHeiiihled the stalactite of ordinary caverns ; but, 
on trueiti^ it flowoWards to the surface of the mud, it was there found to 
turn off at right angles from the sides of the cave, and form above tlio niiid a 
plnte, crust, sbootinK across like ice on the surface of water, or cream 
on a pan of milk. The tlm-kuess and qutuitity of this crust varied with that 
toiiiiJ on the roof and sides, l>eing most aliundant, ami covering the mud 
4*utii'ely where there was much .stametite on the sides, and more scanty in 
those jdaccs where the roof or sides presented but little : in jnany parts it 
was totally wanting, both on the rooi and surface of the mud and of the 
subjacent Hoor. Great portion of this crust li.id been destroyed in digging 
lip the mud, to extract the bones, belore iiiy anivnl; it btill remained, 
however, projecting purticilly in sonic lew places along the sides ; and in 
one fir twoi, wherti it was very thick, it formed, wlien 1 visited the cave a 
f'ontinuous bridge over the mud entirely across Ironi one side to tlio other. 
Ill the outer povUoii 4>f th^ care, thortfrwus originally amass of this kind, 
which had been accumulated so high^s to obstruct the passage, so that a 
man could not enter till it hud been dug away. 

It deserves pailicular reinark, that the nnid and stalactite 
never alternate, but that there is simply u partial deposit at' the 
latter on the floor beneath it, in which, and in the lower part of 
the eanliy sediment, the animal remains were chiefly found. In 
the whole extent of the cave, \ery few large bones have been dis¬ 
covered that arc tolerably perfect; most of them are fragmented, 
iind sonic into very small pieces, cemented by stalagmite, so as to 
form an osseous breccia. 

In some few places, whyc the mud was shallow, and the heaps of teeth 
ami hune.s considerable, parts f>f the latter were eh vnted sonic inches 
ab<ive tho surface of the mud and its stdagmific crust; and the upper ends 
of the bones thus projecting, like the legs of pigeons ilirough u pie>< rust, 
into the void space almve, nave become thinly covercfl with stalagiiiltic 
flrippings, whilst their Ici^r extremities have no .such incrustation, and 
have simply the mud adhering to them in which they hud been imbedded ; 
an horizontal crust of stalHumite, about an inch thick, crosses the middle 
oj* these liones, and retains them firmly in the position they occupied at the 
bottom of the cave. 

The bones already discovered in the Kirkdale cave arc referable 
to about tv^'cnty-threc species of auimals, namely, hyaena, tiger, 
bear, wolf, fox, weasel; elephant, rhinoceros, hippopotamus, 
liorsc ox, and three species of deer; hare, rabbit, water rat, 
and mouse ; raven, pigeon, lark, a small duck, und an unknown 
bird, about the size of a thrush. These were sircwcd all over 
the cave, like a dog-kennel, those of the larger auinials, mingled 
with the’^^rcbt, even in the inmost and smallest recesses; many of 
tlicm gnawed, and the number of teeth anti solid bones <if the 
tarsus and carpus more than twonly times as great as coulil have 
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been supplied by the indivitluals wbo^e other bones are mixed 
with them. ]Pi:om the comminuted and apparently gnawed con- 
dUion of tbn. bones, IiIt. Buckland texnarlf^f that th^s cave was 
probably, during a long succession of year^^ Inhabhed asa deu by 
hymn^, apd that they dragged intioks recesses the* other animal 
bodies whose remains are found mixed with own, a conjec¬ 
ture much strengthened by the discovery of the sedid calcareous 
of an anittaat that had fed ou bones, which the keeper 
of ExeU^r ^Ciiango at * once recognised as resembling the’recent 
feces of tlie Cape hycena. Mr. Buckland proceeds to verify this 
evidence* already very conclusive, by an inquiry into the habits 
of modem hysenas, of which three species only are known, and 
all smaller than the fossil one; they inhabit hot climates exclu¬ 
sively, and prowl about at night, clearing away the carcasses and 
skeletons left by vultures, in preference to attacking living crea¬ 
tures. They arc so greedy of putrid flesh and bones, that they 
follow armies, and dig up bodies from the grave. They inhabit 
holes and chasms, are strong, fierce and voracious, and their eyes, 
like those of the rat and mouse, are adapted for nocturnal vision. 
To such'animals the Kirkdale cave would certainly .afford a con¬ 
venient habitation, and the circumstances we find developed in it 
arc consistent with these habits.^ 

We must infer from the circumstance of the bones of the hyaena 
being as much broken up as those of the animals that formed their 
prey, that the carcasses of the hyasnas themselves were eaten up by 
the survivors; and it is stated by Mr. Brown in his Journey to 
Darfu, that when a hyaena is wounded, his companions instantly 
tear him to pieces and devour him. But modern hyeenas not only 
deyour their own species, but upon a pinch they actually eat up 
parts^f themselves. An old hyeena in the Jardin du Jioi at 
Parfs nibbled off his own hind feet, and the keeper of Mr. Womb- 
well's collection told Mr. Buckland that jie bad an byeena some 
years ago which ate off his own fore paws. Wo, thercibre, can 
want no further proof of the voracity of these animals. We insert 
the following passages as showing the minuteness and accuracy pf 
Mr. Buckland's talent for investigation of this sort, and as bearing 
upon some important collateral parts of his inquiry. 

i have already stated, that the greatest nnttiber of teeth (those of the 
liysna rxcepteii) belong to the ruminating animals : from which, it is to be 
inferred, that they formed the ordinary prey of the hymnas. I have, also, 
to add, that very few of the teeth of these animals bear maiits of age; they 
seem to have perished by a violent death in the vigour of life. With 
respect to the boms of deer, that appear to have £sUen off by uecrosis. it is 
probable that the hyaenas found theiu thus shed, and dragged them nome 
for the purpose of gnawing them in their den: and, to atumals so fond of 
bones, the spongy interior of horns of this kind would not be unacceptcfolo. 
1 foana a ft^ment of stages horn in so small a recess eff the cave, that it 
never could have been introduced, unless singly, and siller separation from 
tho head : and near it was the molar tooth of an elephant. I have seenlno 
remi^ins of the horns of oxen, and poriiaps there are none ; for the bony por¬ 
tion of their interior, being of a porous spongy nature, would probably have 
uccn eaten by the hymnas,—whilst the outer case, being of a mmilar emopo- 
sttion to hair and hoofs, would not long have escaped total decomptwilion. 
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The accurrence of binjis' bonea may be exj^ai)a(!4 by tho urobability of 
tile byrenAtf finding the birds dead, end taklne them home, as usual, to eat 
in their detf ; and the feet, that fedrof the onv bones of bi^s 1 havo 
seen from Kirkdaie aae those of the ulna, may. nave arisen from me posiuon 
of the quilbfeathera on it, and the ainall quantity of Aeahy matmr that 
eiusts on the outer extremity of<the udn^s of birds^tho former affording 
an obstacle, amd the latter no temufotiott, to foe hymnaS fo devour foem. 

WjLtk rpa^t to foe bear and tiger, foe remains of whfen are extremely 
rare, and or whiqh the teefo foal hate been found indicate a magnitude 
equal to tile grbat ursus spelmas of tho caves of Germany, and of thelargest 
Jf engat tiger, it is more probable that the hysonag foond their dead car- 
cass<ea, and dragged them to th^ den, tlian that they were ever joint tenants 
of the same cavern. It is, however, obvious that lliey were all at foe 
time inhabitants of antediluvian .Yorkshire. 

As ratninating'bnimals form the ordinary food of beasts of prey ^ 
k is not surprising they should abound in the Kirkdalc Cave;but 
it h not so obvious by what means the bones and teeth of the ele-* 
phant, rhinoceros, >nd hippopotamus were conveyed thither. 
Mr, B. suggests that these may perhaps^be tho remains of jiidivi- 
<luals that died a natural death ; fot though a liymna would neither 
have had strength to kill a living elephant or rhinoceros, or to drag 
home the entire carcass of a dead one, yet he could carry away 
piecemeal, or acting conjointly with others, fragments of the most 
bulky animals that died in the course of nature^ and thus introduce 
them to the inmost recesses of his den. 

Should it be asked, why no entire skeleton has been found, we 
And a reply in the habit of the hysena to devour the bones of his 
prey, and the gnawed fragments and albmngmectim afford evidcncqof 
such propensity having been gratified, though the It^ttcr is in much 
less quantity than wo should have expected to find it; but from 
it's want of aggregation when recent it would probably have been soon 
disintegrated and trodden down, except in particular instances of 
extreme qonstipatiou. The question which naturally suggests itself, 
why we do not find at least the entire skeleton of the one or more 
liysenas that died last, and left no survivors to devour them, is, wc 
think, satisfactorily ansiv^’cred by our author, who ingeniously ob¬ 
serves that the last individuals were probably destroyed by the 
diluvian waters, on the rise of which they may be supposed to 
have nished out of their dens and iled for safety to the hills-—that 
they were extirpated by this catastrophe is shown by the discovery 
of their bones in' the diluvial gravel both of England and Germany. 

Having thus stutiined up our author’s evidence in favour of the 
Kirkdalc 'CavC having b^n inhabited as a den by successive gene¬ 
rations of .hyssnas, we shall not stop to consider the other hypo¬ 
theses which may be suggested in reference to it; but proceed to 
sohxe c;onsideratioUs which it suggests. In the first place, it appears 
manifest, foat the accumulation of bones must have gone on 
through a long succession of years, while the animals in question 
zoere naii’ges of this countrym Secondly, the general dispersion of 
similar bones through the gravel of great part of the norfhero 
hemisphere, shows that tho period in which they inhabited these re¬ 
gions immediately preceded the formation of this gravel, and that 
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they-perished by tbesume %vatc*^ which producod'k^i/fliirdly^(hat 
the tones belonged to cxtth<?i species which ‘h^vb’n'fiv'Cr rc-estu- 
biish^ themselves in the northern ^^purtLona of- the warld^.^^Thc 


phetoraena of this cave, therefdte, "seem reC^ble’^to a' pi^rioA^m- 
mcdiately aatecedeut to.the last i^uiida^ion 'df tUc" earth/.it 
waa inhabited by land animals bearing a gcueric and oftrn a Git>«;cific 
te^'emblancc to those which now exist; ^id thejjr'ojsp strenvto dfc- 
mbnstratc that there was a long succession of. years in which •tlVc 


¥ 


olepbwt, rhinoceros; ahd hippopotamus had been the prey of^the 
hyeenas, which, like themselves, in^h'abUed this Country iii^a pctiijd 
immediately preceding the formation of the diluvial gi-ayeL » 
catastrophe prtoucing this gravel appears to*'»Iiave bceivthedait 
event , that has operated generally to modify the surTacc of the 
eaxth, and the few local an*! partial changes that have succeecled 
it, such as the formatf’ou of torrent gravel, terraces, peat bo^, ^c, all 
conspire to show that the jieriod of their commencement was sub¬ 
sequent to that at which the diluvium was formed. 


But we come now to one of the most curious parts of the vdry 
curious subject before us, which is, that four of the genera of ani¬ 
mals whose boiics arc so widely dispersed over^thc temperate and 
polar regions of the northern hemisphere, at present exist in'tro- 
pical climates only, and chiefly indeed south of the equator;, and 
that the only country in which the elephant, rhinoceros, hippopo¬ 
tamus, and hytvna are now associated is southern Africa. In 
the neighbourhood of ihc Cape of Good Hope, they all live and 
die together, aS they probably formerly did in Britain, whilst the 
hippopotamus is now confined exclusively to Africa, and the 
elephant, rhinoceros, and hyicna are also diffused widely over the 
continent of Asia. 


As we consider it amply proved, by Mr. Buclcland’s researches, 
that the animals actually lived and <lied wlierc their rexuains are 
now found, and were not drifted thither by diluvian torrents, it is 
p/etty obvious*either that the antediluvian climate of these lati¬ 
tudes was warmer, or that the animals had.a constitution adapted 
to the regions of a iioitbern winter. This last opinion derives 
support from the Siberian ciepliant’s carcass discovered entire! in the 
ICC ol Tungusia, the skin of which was coveredt by remarkably 
long hair and wool; and, in 17 ^, an equally remarkably hairy 
rhinoceros was found in the same country. There are, moreover, 
existing animals which have species adapted to the extremes both 
of polar and tropical climates. Though wo confess ourselves 
rather inclined to adopt this view of the subject, it must be con- 
ibi^ed that many stubborn facts may be urged against it, a few of 
A^ich have been wall put by Mr. Buckland, who* espouses the 
former opinion. Such, for instance, as the abun3a,nce of vegeta¬ 
ble remains, as wtdl as those of animals, which are now peculiar 
to hot climates, hut which abound in the secondary strata and di- 
Idviiiin of high nonhem latitudes, ‘‘ To this argument,*'continues 
oiir author : — 
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Uiis wouldtfidcl a stitl fstea.ter cd>jectliin^ Htislu^ frottf tlio 

(.liC^cully of such us tiioso wo are consideritig amid 

Iho ri^^oiira of a pohir winter ; and this di^ciilty cannot bo solved by sup' 
poMnj' thoAi to haVe nfi{^afedperiodieMn5','like the musk ox kfSd relft-^deer 
«d' Melvilla Island; for^ ia* tba caAe of *Orocudilea and tortoises, extensive 
^emigration is almost and not less so to such an unwieldy 

'^'hnimal asthc luppopCltimus whtfft ^nt'of water. It is equally difllcnlt to 
ima^ne tliat-theydould-ha^o pAsircd their winters ita lakes nr rivers frozen 
up wiUitVE^ ; ahd though the eljs^hant and xhinoceros, if clothed in wool, 
may have fed themselves on branches of trees and brushwood during the 
exti*emo severities of' winter, still X see not how even the^e were to be 
obtained in the frozen'regions Siberia, which at'^^iresent produce little 

n^ofe «ti^ah inos^ and lichcus, which, during great ptut of the year, are 
nuried under iiu^Wucb'able ice and snow; yet it is in those regions of 
extreme'cMd, on the utmost verge of the now habilublo world, that the 
bones of elephaata are found ocCiiAioimlly, crowded in heaps, along the 
shores of the icy sea from Arcimiigel to llehring's IStraita, fonnijig whole 
Islands composed of bones iiA<l mud at the mouth of the Lena, and^nensod 
in icebergs, from which they are melted out by the solar heat of their short 
yuniuicr, along the coast of Xuugusia, in suifioiisiit numbers to form an 
important article of commerce. ^ 

The chronological inferences dcduoible from the furniture of 
the Kirkdale den are summed up by Mr, Auckland at the con¬ 
clusion uf his description of it, and aic brieiiy as follows : 1. There 
appears from the state of the bides and bottom -of the cave, (bo- 
neaili the bony aggregate,) to have been a period in which it 
existed as an unteiuimcd and empty aperture. 2, It was inba- 
biicd by hyucua’s, ; and, as we might supiiObO, slalaclitic and 
stalasmitic fornuition still went on in it. 3. iSlud was intro- 
duced, atid the animal at the same time extirpated. 4. Stalag¬ 
mite was again deposited, as shown by the crust upon the sur- 
iacc of the mud, and during this period no creature seems to 
have entered the cave, save and except rats, mice, rabbits, and 
foxes. From the limited quantity of the latter stalactite, and 
from the undecayed condition of the bones, our author argues 
that the time clapped since the deluge is not of excessive length, 
that is, not exceeding six thousand years. 

With the mass of minute and jiccuratc information, derived 
from his visits to the cave at Kirkdale, Mr. llucklaiid proceeds 
to inspect several similar accumulations ol bones in other parts 
of Kngland ; and having satisfied himself of their general con¬ 
cordance with the above, and of the verification which they afford 
of his. main deductions, he determined upon a visit to some 
celebrated similar depositaries in Germany, of which the volume 
before us contains the most entertaining and instructive account 
extant. He shows from the history andKrontents of the diluvian 
gravel of the Continent, that it is identical with that of our own 
island; and that with rcsix^ct to the bones that occur in caverns, 
the chief difference seems to be, that in Germany sonic of the 
caves have remained open, and have consequently been inha¬ 
bited by modern or existing species. We cannot fcjUow our 
indefatigable author into the details and descriptions of the inte¬ 
riors and contents t»f all these diluviuu cemeteries, but the fol¬ 
lowing remarks apply generally to rhem all:— 
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With respect i0 the apertures themselves, arhether or 

caverns, they appear to have been without mud or pebbles when 
the animals lived and died> whose remains are now found in 
them. In regard to the present mouths of Utese dens^ our author 
adduces evidence to show, that they did hot exist formeriy 
at pfe8enr> but that they are rather truncated portions of the^ 
lower regions of the original caverns, laid open as it wmih! seem 
by^ the diluvial waters which excavated the valleys in whose 
cHfis they stand, and' which also drifted into these the mud and 
pebbles. The diluvial matter itself Mr. Buckland describes as either 
amass of pebbles, or of loam, or sand, with bones indiscriminately 
distributed through them, and sometimes cemented into an osseous 
breccia by stalagmitic infiltrations; in short, there is a complete 
analogy between the caves of Germany and of England, not merely 
ilk respect to their earthy and osseous deposits, but in the species 
the.animals whose remains are enveloped in them. 

The osseous breccia of Gibraltar, Nice, Dalmatia, conics 
next under our author's observation, and is ascribed to the 
same antediluvian period, with the exception of certain more 
recent deposits, of which some of our English caves and fissures 
also furnish instances, and which arc ascribed to animals tliat 
have more lately fallen into them ; when, however, the mouths 
of the fissures arc closed, no sucli recent reliquiae occur, and all 
is of a more ancient date. 

The subject of human fossil remains is one of peculiar interest 
to the geologist, and paiticulurly so in relation to the destruction 
of the human race by the deluge. Rut no human remains have 
yet been found associated with any of the unequivocal ante¬ 
diluvian inhabitants of the earth. Human bones, and even urns 
have been discovered in the caves of Gailenre^iUh and Zahnioch. 
Ill England, too, many human skeletons have been found in 
caverns, but always attended by circumstances which announce 
them of postdiluvian origin. Our author examined the remains 
of human bodies in the cave of Wokey Hole near Wells, and 
the following are his remarks upon them : 

They have been broken by repeated to small pieces; but the 

presence of numerous teeth establishes the fact that they are human. 
These teeth and fragments are dispeitfed through reddish mud and clay, 
and some of them united with it by stalagmite into a £na osseous breccia. 
Among theJoose bones 1 found a small piece of a coarse sepulchral urn. 
The spot on which they lie is within reach of the highest floods of tJie 
adjacent river; and the mud in which they are buried is evidently lluvia- 
tile, and not uiluvian; so also is great part, if not the .whole, of tiie 
mud and sand in the adjacent large caverns, the bottoms of all which are 
filled with water to the height of many feet, by occasional land-floods, 
which must long ajgo have undermined and removed any diluvl^U deposits 
that may have on^nally been left in them. I could find no pebbles, nor 
traces of any other than the human bones, on the sin^o spot 1 have just 
described; these are very old, but not antediluvian, in smother caVe on 
this same dfmk of the Mendips, at Compton Bishop^ near Axbridge, 
Mr. Peter Try, of Axbridge, aiscovered, m the year 1820, a number of 
bones of foxes, all lying together in the same spot, and brought away 
fifteen skulls. These, aiso, like the remoins.of foxes in Duneombe Parla 
and near Paviland, arc of postdiluvian origin, and wero probably derived 
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from ft&iniAlt tbat retired to die Uiere, as the antediluvian beam did in the 
cavea of Qeniiaiiy* 

lit ibe neighbourhood Swansea a nuntber of human bones 
have^jilso been found m a- fissure of the limestone-rock; these 
are apparently tbe remams of bpdies thrown in after a battle, and 
are not a»sociate<h:Witb nny more ancient, bones, or, any appear¬ 
ances which connect them with antediluvian relics, 

"i'hese and« other instances of the existence of htitnon bemos, 
lead us to refer them to periods subsequent to those of the 
unequivocal diluvial deposits; itmeed, the .great abundance of 
the remains of wild animals in the latter lead us to believe that 


the countries wuLd not have been inhabited by man; but that, 
on the contrary, the beasts must then have enjoyed sole dominion. 
Upon this subject'our author agrees in opiniop with Mr. Weaver. 


That the satisfactory solution of the general proMfem, as far as it relates 
to man, is probably to be sought more particularly in the Asiatic regions, 
the cradle of the human race; and that another interesting braneh ef 
inquiry connected with it is, whether any fossil remains of etephant, ritino- 
ceros, hippumtamns, and hyaena, exist in the diluvium of tropical climates; 
Hud if they do, whether they agree with the recent species of these genera, 
or with those extinct species, whose remains are dispersed so largely over 
the temperate and frigid zones of the northern hemisphere. 


Having thus illnstrated his account of Kirkdale, and of the 
caves in England, by a comparative view of similar caverns and 
jissures on the Continent, our author proceeds in the second pait 
of his book, to consider the evidence of <liluvial action alfordal by 
the accumulation on the earth’s surface of loam and gravel, con¬ 
taining the remains of the same species of anbnals that wc find in 
the caves and fissures, and by the form and structure of hills and 
valleys in all parts of the world. Of these remains, the bones of 
the fossil elephant arc the most remarkable from their general 
and abundant dispersion ; it differs from all living species of that 
genus, but approaches more closely to the Asiatic than to that 
of Africa; and, if wc may judge from the Siberian specimen 
already adverted to, it was clothed with a coarse reddish wool, 
interspersed with stiff black hair, forming a long mane on its 
neck and back, and was at least l6* feet high. 

It was to be expected that the remains of this gigantic animal 
should be found in the diluvial gravel of Yorkshire, from the fact 
already established, that these animals inhabited the nelghbourbiMxl 
t>f Kirkdale, whilst its caverns were occupied by.thc hyajna; and 
accordingly tusks and bones of elephants of enormous size have 
been found in the diluvium at Robin Hood’s Buy, near ^Vhitby; 
at Scarborough, Bridlington, and several other places along the 
shore of Holwrucss. Proceeding southwards wc also find them in 
the interior of'Suffolk, Norfolk, and Lsst^x; and at Walton, near 
Harwich they arc extremely abundant, blended with other dilu¬ 
vial bones, in the valley of the Thames they have been discovered 
at Shoppy, tJit Isle of Dugs, Ijcwisham, London, Brentfonl, Kew, 
Wallin^ord, Dorchester, Abingdon, and Oxford. On the south 
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coast of England they occur at Lyme and Chaftnsi'oth,, and they 
have been fou^ in the central counties. In North Wsdes, Scot¬ 
land, and Ireland, these relics have also been iftet with always irj 
the superficial gravel or loam, and never imbedded in what may 
be called the regular strata. 

'The circUrastancHS that attend some of these deposits require to l>e more 
parlicularlv detailed. In the streets of London, the teeth an<l hones arc 
often foHwi, in foundations and se>ver8» ill the gravol e. ele¬ 

phants* t^eth have been found under tv^elve feet of gravel in Graj^'s-lim 
fjane; and lately, at thirty feet de<?p, in digging the grand sewer, near 
O^rles Street, on the east of Waterloo Place. At Kingsland, near 
Hoxlon, in 1800, an entire elephant's skull was discovered, containing- two 
tusk.8 of enormous length, as well as the grinding'teeth,: they have, also, 
been frequently tound at Ilford, on the road from London'to Harwich; kiid, 
indeed* in almost hU the gravel-pits round London. ^ The ieetlv are of all 
sizes, from the milk-teeth to tliose of the hugest aiul' most perfect growth * 
and some of them all the intermediate and peculiar stages of change 
to which the teeth oimddem elephants are subject. In the gra-yeKpit*) at 
QgJ^rti and Abingdon, teeth and tusks, and various bones of the elephant, 
aim found mixed with the bones of rhinoceros, horse, ox, hog, and several 
species of deer, often crowded together in the same pit, and seldom rolled 
or rubbed at the edges, although they have nut been fouip! united in entire 
skeletons. 

For foreign localities of the fossil elephant our author refers to 
Cuvier’s account of places in wliich they have been found all over 
Europe. Of these one of the most roniarkablc is in the valley of 
the Arno, near Florence, where they occur associated with parts 
of the skeletons of hippopotami rhinoceri, hyienas, bears, tigers, 
wolves, In Asiatic llussla, from the Don to the extremity of 

the promontoiy# of '^^'chuiclus, there is not a river, in the banks of 
which they do not find elephants and other animals now strangers 
to that climate. 

lu treating of the evidence of the diluvial action afforded by 
deposits of loam and gravel, Professor Buckland very justly re¬ 
marks, that the theories suggested to account for such appearances, 
have been defective from their attempting to refer to one circum¬ 
stance two distinct classes of phenomena; namely, the general 
dispersion of gravel and loam over hills and elevated plains as well 
as valleys; and tlic partial collection of gravel at the foot of 
torrents, and of mud along the course and at the mouths of rivers. 
Thtj. former of these only appears to ho the effect of an universal 
anifc< transient deluge, whilst the latter are distinctly referable 

the action of existing causes. 

,'Ivhave seen a good example of these two deposits in Holland in imme- 
«11 q& contact with one another. The alluvial detritua of modem rivers, 
wbich^is so enormous in Uiat oouutr 3 ', never rises above the level of the 
possible Iciud-ik^>d8; but beneath this level forms nearly the entire 
Mjpttuse of that low and extenMve Hat; whilst the diluvial deposits rise 
AM beneath it into a chuiti of hills, composed of gmvel, sand, anil loai|i» 
which cross Guelderlaud, between the Yssel and the RhIuO. from the south¬ 
east border of the Xii^dcr Zee, to AmUeim, and Nvmegen, and form at 
the latter plAce a clilf, overhanging the left bank of the wnal, and another 
cliff of the same kind on the right bank of the Uhinc, from Arnheiin to 
AiuBrongeu, ou the mad to Utrecht. In the districts that lie below the 
flood-level of these rivers,.it is probable that there is (Ut extensive tioposit 
««f this same diluviuni burned beneath the alluvium, which forms the sur- 
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laoe ; and the certainty oi'thia fact has hceji ostnbUiBKed in? several placce* 
Hrhere, Iroin the bursting af dykes, the nrater han made excavations 
through the altuvinm into the subjacent diiuvinm^ and washed up fomt tt 
the teeth and bopea of the extinct elephant and other auiinals, which are 
peculiar to that formiitton. 

Wc arc sorry that'^e have neither space nor time for more ox- 
tcmled quotations from tins part of ihc work before us, which, 
though less c^iptivatifig to the general reader than the history of 
ilie dens Mid their inhabitants, is, in ti gitdogical point of view, ix*- 
plctcAvith fm|>ortant and essential data; and txs wo discover among 
tbo jiehblcs that constitute. this diluvial gravel not nicrely the 
wreck of the-adjacent inland districts, but also large blocks of 
primitive and' tmHsition rocks tvhich do not occur in England, 
ami which cim only be accounted for by supposing them to have 
been, drifted froitt the ncaix?st continental st|i:ata of Norway, vye 
nuist. admit that" a diluvial current from .north is , the only 
adequate cause that can be proposed, and that sutisiioa the con>« 
ditions of the firoblem. 

In reference to this subject Mr, Buckland has given a summary 
of facts selected from various authorities, and from his own exten¬ 
sive observations, which tend satisfactorily to explain the great 
transportation of materials from one district to ajiother at the period 
of the deluge, and which also elucidate the excavation of valleys, 
and dcvclopc the general cause^of those minor ijTeguIariiies which 
arc engraved upon the carth^s surface. 7’lie*gcncral shaj>e of lulls 
and valleys; tlie immense deposits of gravel and boulders, evi¬ 
dently immoveable by any streams now existing; the nature f»f 
these rounded fragments; the condition of the organic remains 
that accompany them, and the analogous occurrence of similar 
plienomena in all regions of the world hitherto investigated, arc 
such decided and convincing proofs of the universality of the dilu¬ 
vial inundation, as must, iiuiepcndcul of any other evidence, over¬ 
rule all objections and difficulties connected with this very im¬ 
portant subject. That there arc difficuUies to be removed, dis¬ 
cordances to be cleared up, and doubts to beobviatcti, Mr. Buck- 
land docs not pretend to deny ; but it is probable that these will, 
at length, be removed by the cxtc'tision of observations, physical 
and geological, conducted upon the plan so ably laid down and 
successfully pursued in the work' bolore us. 

In conclusion, wc shall only remind our author of the excellent 
advice and instructive observations of the Presitlent of the Royal 
Society, on presenting him with the Copley medal for his original 
description of the cave at Kirkdalc, printed in the FMlosop/tical 
Transactions for the year 1822- On that occasion Sir H. Davy 
took a luminous view of the importance and bearings of such re¬ 
searches, and suggested, in terms at once explicit and eloquent, 
the line of inquiry most likely to promote and perfect them; and 
the honours, thus conferred by the Royal Society, secra not to have 
been scattered upon barren ground, for to them wc apparently owe 
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the cxtemletl imd rtnnute description of the ^cavet in Germaiw, 
contained in the present volume and the utidiraihlshed s<e£vl ^vffh 
which Mr. Buckland is, as wc are informed* at present pursuing 
his geological investigations. 


To tie Editor of the Journal of Science^ 

» Sir, / 

The cHudour and liberality by wlUch your excellent Joaraal is so honour¬ 
ably disUiiguislied* lead me to hope that you will admit a.few observatieos, 
intended to remove an impression Co the disadvantage of a Jughly respect¬ 
able character. * 

In the review of A Comparative Estimate of the Mineral andMosaical 
Geologies/' by Granville Penn, Esq.* No. 20, page llSf/is the fbUuvving 
passage: ** De Luc would not use the term createdj * becapse/ said he, ^in 
pbyalM 1 ought not to.mploy expressions which are not thoroughly under¬ 
stood between men/*. jPn r author reprobates his condustaufl his argument 
with Just severity : he aware," says Mr. Penn, ** that in excluding 

Mm word, he at the same time excluded me idea associated with the wont, 
aiul together with the idea, the principle involved in that idea; the oxclu- 
siojQ or which is tlie very parent cause of <all' materialism and all atheism/’ 


at least thought it unphifosophical to acknowledge, that “ in the beginning 
God createir the heavens and the earth/' ana tbeiDomoryofone ojTthe 
best and most pious of men may be injured by those who are ably defend¬ 
ing the same cause which it was the business of his life, and the obiect of 
all his writings, to advocate. In the introductory chapter to ** L'Histoiro 
de la Terre ct de THomme/' Vol. 1, page 22, he says: Je declare des 
I'entr^, quo la cons^uetice immediate de toutc la partie physique de cat 
ouvrage est, que la Gen^se, le premier de nos livres sacr^es, reuferme la 
vrai hlstoire uu nionde; e’est a dire, que I'^tude de la terre nous cn montre 
levins grands trails, et n'en contredit auonn.*' 

Page oO* Je suis convaincu de la certitude de la revelation et j'ap- 
porte ma petite contribution dans ses moyeus de defense."*—J’entrepris 
d*observer le monde moral ot jd^ysique; je lus ce qu’en disoient les pbiloso- 
phes, et bient5tje soup<^onnai que ceux qus abanabnnoient Moyse voyoient 
mal oirraisonnoient sans examen." 

After having, with the assistance of his brother, devoted thirty years to 
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mames le desaein d'en instruiro ceux qul ne recherchent pas.^—Vol. 

page 759. . 

*l'he whole intention of De Luc’s writings, during the course of a long life, 
is to contirm the Mosaic account of tiie creation and the deluge by accurate 
investigation of the present state of the globe. His syateoi, with regard Co 
the Deluge, is "the same as that of Mr. Penn in his Comparative Esti- 
matp, fyc, / and I believe that very able work would, have mot with his 
warm approbation. The only circumstance in which De Luc may appear to 
depart from this literal sense of the first chapter of Genesis, is* regard 
to the length of the period there called a day. 'Whether he was i%bt or 
wrong in nis ideas on that subject 1 do not presume to decldq. but he cer¬ 
tainty had no intention to deviate from the meatdnff of Mose^, rpr ev;efy part 
of hu work is written to support the authority of t^ripture* who 

_lit A. ^ _4 A... •__ _ _ __ . .** a. ■ . 



numerous publications, and particularly from Ills Letiem to M. Le Tellier; 
but I will only beg leave to call your attention to thhwMssage which you 
say Mr. Penn r^robates with jwrt severity." According to this gcntle- 
muufs translation, lie Luc says : * 1 shall notsay cresied, oecause in phy- 
sies I ought not to employ expressioDS which are not thoroughly understood 
i between men/' The original is given in a note, and the words are, ** Je 


Letter to the Editor. 



no diiai pas qu'olles out cr^Osatitaf parce qu'en idiygi^e je tte doM pas 
eioplover dcs expressions sur lesqaellcs m nc M^enieml Toiu. 2. page 

211. 1 request any person acquainted with the French language to cimi- 

} »are the ori^nal with the translation, and they will see that the author 
las been muunderstood. and that his meaning i^ as follows : ^ 1 will 
not say that they have been created thus,” (in their present state.) be¬ 
cause in physics 1 must not employ expressions on the sense or which 
people are not agreed,** The whme passage nins thus. After describing 
twer classes of mountains, he says i)f the second. On les a nomm^^es 
secondaires, et tea autres primitives. J’adopterai la premiere dc ccs ex¬ 
pressions, car c*eBt la m6mc qiii nous Cqoit venue a resprit, a mon frdre 
et d moiy longtems avant que nous Teussions vus employer; mais je 
substituerai ^le de piimurdiales, k primitive, ^ur l^iutre classe de 
inontagnes, flh de ne rien <l^eider stir leur ongine. II eat des mon- 
tagnes dont jnsqu’d pr^*sont on n'a pu d6mf*ler la cause; voild le Mt. 
Je ne dirai dont pas qu*elle ont ^16 cr^es ainsi, parce qu’en physique Je 
ne dois pas employer des expressions sur lesquelles on ne sWtend pas. 
Sans doute cepenoant, que rhistoire naturelle, ni la physique, ne mms 
conduisent nuilenientd cmireque noire globe lut exisu* de toute 6termt6, 
et lorsq«i*il piit nalssance il fallut bien que la malf^ qui la cximposa fat 
de quefque nature, on sous quelque premiere forme intpgrante. Uien done 
n'eiiipecne dVdmetIrc que ces inrmtagncs, qne je nommerai primordiales 
ne aoyent rdellemcnt primitives; je penche nieme imitr cette opinion***— 
tVithout pretending to any skill in geology. I appeal to tho common sense 
of any person who can rend and understana this quotation ; and 1 ask whe¬ 
ther the writer can bo snspected of wishing to exclude the ideaof creation ? 

If 1 express myself with warmth on this subject,' 1 beg that 1 may nut he 
supposea to speak with disrespect of Mr. Penn’s admirable work, or to 
suspect the excellent author of intontional misrepresentation of a fellow-la¬ 
bourer in the same cause ; but the character of a friend, whom I have re¬ 
spected and esteemed for more tiian forty years, is sacred in my eyes. Mr. 
lie Luc was one of the best men and best Christians that t have ever 
known^ and 1 knew him well. Our iatc excellent king and queen honoured 
him with their esteem and confidence. Her majesty was his pupil during 
many years, and she would not have received instmetion from a person 
whom she did not believe to be a or^e guide on the inqmrtant subjects of 
his lectures. He was sent by the king to Germany, to in<|uire inU> 
the state of religion there, and particularly into the views of the 
Illuminati, whose aangcroud principles were first developed by him. It was 
De Luc wno ventured to caution bis roy al master against the plausible, but 
dangerous, system of education,*which it has since oeen found expedient to 
ftounteract, by establishing the national schools. On every occasiini, M. 
Oc Luc was the active and indefatigable supporter of our constitution in 
church and state* His talents were always exerted in the cause of religion 
unci morality, and his life exemplified every virtue which his writings are 
designed to inculcate. There may be mistakes in some parts of his system, 
but those who knew the nnm, as I had the happiness ot knowing him, may 
venture to answer for the intentions of the author; of whom his opponent. 
M. Le Tcllier, thus expresses hio opinion: Je vous r^specte conune grand 
Geologue, et comme ami et defenseur du Christiauisme.’’' 

We do not hesitate a moment to give the preceding communication, word 
for word, as we received it; and we are equally ready to ei;prcss our fiill 
conviettem that De Luc*s intentions were as right-minded as our valued cor¬ 
respondent represents them to have been, we are not, however, so fully 
convinced, that, in tiic passage which has called for the preceding ani¬ 
madversions, he is not reprobated ** with just severity.” Ibat Mr. Penn 
haa not misunderstood it, for want of a sufBcieut knowledge of French, 
may be pretty confidently assumed by any one who has readliis Compa¬ 
rative Estimate/* than which, we have met with very few works that evince 
a more pwrfect acquaintance both with modern aud dead languages. Has 
he misrepresented it, thent We think not.—What can “des expressions” 
refer to, but ^e word cr^, with or without its atari, as you please ? It is 
the only word in the sentence about which any misunderstanding can by 
possibility exist* Had De Luc written, Je nc dirai: pas qu'ila ont et^ formes 
ainsi, would he have thought it necessary to give nis reason for declining 
the phrase ? The question is, were the mountains originally formed as they 
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Analysis of ScienMfir Books, 

now nrp, ainsi’i or arc Ihoy tbe rcanll of a cliynaioal cryRtaliixation fnnu 
nrhaoSv or Iiouven knows wiial? !><? Lfic wouki not ii)iclf*rtako li> say thov 
wore created UutSy because it i? an expression about which nu*u aft* not 
agreed; Ukat is, men arc not a^rood as to %vi»at is, and what is not, a 
erratum, and ificreftne he to use tli(‘ tor»u. Hut whether Mr 

Penn (and we with him) has or has not iniitiudersluod De Luc, we lov 
iture that he hoe not inlcHiimtttHy done him injustice, (as indeed ourcor- 
reBpoiident admits;) au<l that the severity with which he felt it iiecesaavy 
in several instances, to comment on his writings, vvas painful to his Owu 
feelings. \Vitii€»ss the following pnss jges, wltieh wo sluMtUl hnve quoted in 
our lute revitjw <jf the “ Comparati^ e Jlstimaie,*’ had o*‘T space adinuicd 
of it. After another equally severe*, and, in otir opiriita., equally fust cen¬ 
sure ol De Luc’s ‘♦daring and ineruditc tampering with lox^)f 81 ripluie,*' 
by which he interprets the six days of {Teittu n not to he “ t(Wys «>f twenty- 
four hours, but periods of undeteiinine<I bioglh," Mr. Petm adds, ‘If it 
not wdtliiuit sincere pain that I feel mysidf ctanpelled thus .strongly to 
censure this particular work of thi* able and ami.ihlo Do liUC; but iri so 
sacred a cause, there may bo no complinieutary rrsorvatioii from man to 
man. Ha has iiimself rendered it iudispens.ddy in'cessary that a strong 
and effectual caution should at company his writings; because they tend 
to dissolve the tbnndalions of the edilu-e. which tlu^y officiously oiler to 
secure. They are calculated, therefon . to produce an evil which no hos¬ 
tile assnuit could effect; lor they are calculiitt'd I0 attract a confidence, 
which an hostile demoiistralion would repel. De Luc designed frieiulship ; 
but, unfortunately, the execution id* his fiuodly design is real hostilitv. 
lie xvas eminently flisUngui&hed, and his inemury is deservedly honourtMl, 
in the department of physics; he was grcj^l, also, in sheu log the com*or<l 
of many 7rtf<ura/ p/inTioniCJirt with the Mtisaic ncoid of the De/ti^e; but 
there w^as the limit of his true fnvloicy- as lie iilteinpled to pio- 

reed farther, and to argue tin- moae t»f the Jormutinn of this iXlohe„ hi'* 
mind lost its guule; he slraytd ulito civph/mn; and ho brought hitiiselt 
into the same prcdicaimnit with Uioso whom he had befbr<‘relulc<l and con¬ 
demned in the arliele of the Ddup^c, 'I'he mettsun ; of time whii-li ho had 
losophicrally denie<l to them, he now unjiliihisoplijcaJly aial inconsistently 
demanded for himself; they could not exjdain the rcrolttlian of tins earthly 
system, without the aid of exorbitant uieahuros of time which the Mosaical 
record refused them; and hehirnsiff couhl not imderstand th<* Mosaical de¬ 
scription of the crealiim (»f this system, without exacting mcasuies equally 
oxorhilant, and equally redused by the recortl.'*—1*. 20H, geneiat 

disconimcnt and assertion of the groat fact id the OWwge, was the bright 
point in his 'Do Luc’s) gt'oh'gy. So long as his view was couliaed to the 
contemplation and exposition of that fact, )iis niinrl was collerled and 
ooncontrmlt. A\ hen he quitted it, to put hitio'.(‘l( in searcli ol‘<7ie mwle 
by whifdi secinntury causes produced ^rrs/ /uvmutiovsy it b<'<\’iiiie perph*xed 
uud bewildereii j. So long as he confined hini.'adl to llic dcdcnco of that 
strong part, he evinced gi'eat skill, c'onducl, and resolulioii.”— 1*. 27;i. 

'I'hus much it has been indispensably necessary lo oxpo^e as a cau- 
iiotiary distinction, aiui to insist upon, relative to this \\ciJ-int«nitioned 
but flangt*rous instriiclor, lest his success in the one rtcjnrwoif should become 
41 snare to draw his readers into iiis own luilure in the ot/uT.’'—'P 271, 

e could quote many other passages in point, but it is unnecessary, We 
highly respect tlu* Iceliiigs that hnve induced our corre.spondent to stand 
forward in defence of a man, at once eminent a piitlo.soplier, and en¬ 
deared by a long and ardent friendship. If we have joined with Mr. 
Penn in censuring some of his opiiituns, it is beeaus^' we k'^l with liiix, that 
in so sacred a cause there may be no complimentary reservation frojn man 
to man:*’ if those we enlerbiin militate against the opinions of some otbiir 
persons whom wc highly honour, we may lament the discrepuncy ; but the 
same feeling forbids us to surrender our judgment, till continced that it is 
erroneous. The sentiments we lately expressed, of Mr. Penn's ** C'onipa- 
rative Kstlmate,” we still retain, and bhall continue to retain them till wo 
sei^ his argiiuieikts imilffted by abler arguments, and Ills hypothesis subverted 
by one more cutisntenl, physicaUy and tnoral/y, with established facts, and 
the sacred record of the Bible. 


* /-i/r»*c t \ur t* ftt 'rurc. % 


I jLtifrc^ 
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Art. Xllir ASTRONOMICAL. AND NAUTICAL 

COLLECTIONS. 

No. XIV. 

i. The Ken^ance of the Air^ determined from Captfilu Kateu*s 

'£Lvperim€nts on the Pcndtdnm* 

Thb effect of resistances of various kinds on the vibrations of 

■ X 

the pendtihuifif is become a subject of increased importance, 
from its influence on the deternunation of a standard measure: 
for although the offoct of these resistances on the time may be 
wholly inconsiderable, it is by no means superfluous to prove, 
by demonstrative evidence, that they are actually insensible. 

A constant resistance, and a resistance proportional to 
the square of the velocity, produce either no change at 
all of the time of vibration, or an infiuitcly small'change 
when the arc is infinitely small: but a resistance simply pro* 
portional to the velocity, if it be at ail considerable, may pro¬ 
duce a sensible retardation, even in an evanescent arc. It 
becomes, therefore, of some importance to inquire, what is the 
law of the resistance to very slow motions ; and the elaborate 
experii icuts of the indefatigable Captain Kater will afford us 
the information that is required for establishing, in this respect, 
ihe sufliciency of the superstructure that has been built on them. 
It is, however, necessary, to take the mean of a largo imuibcr 
of separate registers of observations, in order to investigate the 
laws 'he retardation: for the question is so delicate, that the 
results of a y smaP number of experiments might lead to very 
erroneo ^ conclusions: but when properly analysed, the expr- 
riments, related in the third part of the Philosophical Transact- 
tio7is for 1819, are amply sufficient to show that a certain por¬ 
tion of the resistance to the rmtion varies simply as the vehj- 
city; and that it cannot be correctly expressed, as Mr. 
Gilbert has 'supposed, by a constant term and a term 
proportional to the square of the velocity only. Sir Isaac 
Newton, ind^d, has hinted in Xho Principia^ that a conslant 
term, expressing the resistance derived from Ihc thread suspend¬ 
ing his pendulum, with another term proportional to the square 
VoL. XV. 2 A 
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of the velocity, might be sufficiently accurate for the purpose : 
and Euler has inferred, from Newton's experiments, that the 
constant resistance of the air to the motion of a leaden ball, 
two inches in diameter, was about one millionth part of its 
weight, or that it would cause it to remain at rest at an angu¬ 
lar deviation of 0".2 from the vertical line : but a part at least 
of this resistance may perhaps have been derived from the want 
of flexibility or elasticity of the thread. 

Froni a mean of 60 experiments of Captain Kater, consisting 
of about 5000 vibratiops each, we obtain 1.^185, 1°,086, 0*^.997, 
0°.919, and 0®.843 for the successive values of the arcs, at 
intervals of about 960 vibrations: and a slight irregularity in 
the second differences of these numbers makes it probable that 

A 

.997 ought to be altered to ,998. With this correction, the 
successive diminutions, in about 1920 vibrations, will be .187, 
.167, and .154, for the respective arcs of intermediate values, 
each of which must be supposed to exceed the intermediate arc 
actually observed by one third of its deficiency bclovsrtbe mean 
of the two neighbouring numbers, and we may call them 1.088, 
1.000, and .9195, respectively. 

Putting then D .r + A?/ + A^z, for the diminution of the 
arc, we have three equations, the last of which, subtracted from 
the first, gives us .1685 (j/ + 2.1075 z) = .033, and 

+ 2.1075 z zz .1958; consequently, if z =: Ov .196, 
which would be the coefficient for a resistance simply propor¬ 
tional to the arc, giving a: + .196 for the amount of the second 
diminution, that is, .167; so that a? would require to be negative, 
which is impossible : and if y =; 0, z: sc: .093, and the second 
diminution would require x to be .074: a value which is suffi¬ 
ciently compatible with these equations, but which would not 
be applicable to the shorter vibrations; an arc of 0,®80, for 
example, exhibiting a diminution of about .11, and leaving only 
about .050 for .r, so that a: must probably be still smaller than 
.06, and if we make it cc .040, we shall have .127 left for y+z, 
and .196 — ,127 = .06Q = 1.1075 zr, and z .062, and 
y .065, and D = .040 + .065 A + .062 A\ which gives 
.132 for an arc of .8, and .r is still too large. Now, if we take 
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j: somewhat smaller, we shall reduce the expression to a per¬ 
fect square, and we shall find that (.16 + .25 A)* cr: .0256 + 
.080 A + .0625 A^ will represent the diiniaiitiou with great 
accuracy, giving .187, .168, and .152, for the respective arcs of 
1-09, 1.00, and .92: and this expression has the advantage of 
affording a very easy integration for the arc. 

For, if t be the number of vibrations divided by^J920, we have 

—dA 


- dA = (.16 + .25A)’ d/, and 


(.16 + .25A)" 

I 1 — .25dA \ 4 

:! - , -,aiid___# + 

.16 + 25A (.l6 + 25Ay .16 + .25A 


: but 


c or 


.16 + ..25 A 


t + < 


, and .64 + A = 


16 


/ + c 


; whence, put- 


1 C I 

ting .64 + A = B, and its initial value 5, h zz —, and c = ~ 

C h 


consequently B “ 


16 


15+ ^ 

b 


and — . = 


1 

B 


h 


+ 


t 

16 


In many of the series of experiments, it is necessary to make 
some variation in the constant coefficients, on account of the 
state of the atmosphere, and we may take in general B = A + C, 
1 


and 


B 


i- + ^,the factor </,in the case already computed, 
b q 


being made either 16, or 16 X 1920, accordingly us we wish to 
take the interval of the coincidences for the unit of time, or to 
express it in seconds; and C, in some of the series of experi¬ 
ments,-appearing to be about 1° or even 2% instead of 0*^.61. 
The supposition of C 1° is equivalent to that of D =: .04 + 
.04 A + ,01 A’'*, becoming in this case 25.4 instead of 16. 
The constant part of D, expressed by a?, causes in half a vibra- 

tion a retardation of —— x = 0°.000067 = 0'.004 = 0".24, 

;3840 

which happens to agree singularly well wth the 0."20 deduced 
by Euler from Newton's experiments. 

Wc mdy easily compute, from the value of A thus determined, 
the total retardation depending on the vibration in a circular 

2 A 2 
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curve, which is expressed, for a small arc of vibration^ by one- 
eighfh of the verse sine, the whole time of the vibration being 
unity, or, for the arc A, since the verse sine of 1° is .000152,by 
very nearly .000019 A*; and the fluxion of the time being dt^ 
that of the circular excess will be as A^dt = (B — C)*d< 

C* dt — 2BC_d^ + B* d£: now JL 1 + or 1+ pU 

m * 

putting p =; A, and B = 6 -1-,and C. _ — _ A 

q , 1 + p« J \ + ijt p 

9 * 

hi (1 + p0> consequently the fluent of the second term is 

— 2C — hi (1 + p^) := — 2Cq hi ; that of the third, or 
p B 

_ d/, being, when corrected, - i _ 

(1 + pty^ p I + pi 1 + pf 


“ bH — rr ; so that the whole circular excess will be- 
b 


come .000019< (C« - 2C A hi (1 + pA + _*L_^ or 

pt I + ptj 

.000019/(-.41 — 1.28 -i-hlA + iB) = .00001 (1.95B 

t B 

—• 2.432 .^hl A + .779.) Taking for example, Captain 

Kater’a first register of experiments, in which a s= lo.38, and 

K ho no 

A .92, when / was —, so that — being —. = 1.2949 = 

2 B 1.66 

1 + A / = 1 + ; we must here make q = 

q q .2949 

17.124, and A 6.850, and hi A being = .7031 — .4447 s= 

t B 

.2584, the whole is .00001 (5.987 — 4.304 + .779) t = 
.00002462, or 2.12 in 86050 vibrations; which agrees exactly 
with Captain Rater's computation from the separate arcs ob- 
ilerved. 

If we adopted the Newtonian hypothesis of a resistance mea- 
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m J A 

surcd by m + w A", we should have —— _di^.and / 

m + nA2 

— —arctatigf /iLA),conseque«tly V(»m)e = —arc 

^ .mn Wf m 

lanff ( ^/— A), and tang J{rnyCsi, rr — /—h. and A = 

\ yr m \r .m 

5 .< 

— a/— (V C”^”) 0 + c; and, for the correction of the 

ft 


fluent, a = + C| and A = a — /— tang. (wm)#)- 

y^ n 

There appears to be an oversight in a remark inserted among 
the Elementary Illustrations of the Celestial Mechanics^ p, 145; 
where it is observed that the whole time of the oscillation can 
never be sensibly affected by any small resistance proportional 
to the velocity for, in fact, the coefficient 7 , in the expression 


of Laplace, being equal to ^ (Jc -is in some degree 


affected by m, which expresses the resistance ; and the time is 
affected by 7 , though Laplace has not investigated the precise 
effects of a given resistance. That which is here inferred from 
Captain Rater’s experiments, however, would scarcely produce 
a retardation of one fiftieth of a second in .a year : and must, 
therefore, be wholly neglected. 

If we arc anxious to reconcile the existence of a retardation 


proportional to the velocity, with the common theory of the im¬ 
pulse of fluids, it will not be difficult to understand how the 
one may possibly be derived from the other. We have only to 
suppose the pendulum subjected to the influence of a very slow 
current of air, in order to deduce a resistance nearly proportional 
to the velocity v from another, which depends on (c ^ v)-. For 
it will appear, by considering tlie directions of the forces con¬ 
cerned, that at the extremities of the vibration, while the velo¬ 
city of the current exceeds tliat of the pendulum, and c — u 
remains positive, the quantity 2cv will denote a retarding force 
throughout the motion, and that the portions c* and will be 
retarding in one direction and accelerating in the other, and 
will have no sensible effect on the extent of the vibrations; 
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wliile, on tho oilier hand, if the velocity of the pendulttin to¬ 
wards the middle of the vibration exceeds that of the current, 
the force 2cu will retard the motion in one direction, and acce¬ 
lerate it in the other, leaving only the constant resistance c^, and 
the variable quantity v", which is proportional to the square of 
the velocity. We obtain, therefore, for the extremities of the 

vibrations, a force proportional to the simple velocity, and for 

» 

the middle, a codstant resistance, and another force varying 
simply as the velocity, the joint efibet of all which must be a 
resistance nearly such as has been inferred from Captain Kater’s 
experiments, if the current moved at the rate of about half an 
inch in a second, which would have been scarcely perceptible 
to the senses. 

The question, however, regards not so much the distribution 
of the resistance through the different parts of a single vibra¬ 
tion, as its comparative value for the mean velocities of the suc¬ 
cessive vibrations. Now, if the velocity of the current always 
exceeds that of the pendulum, the only effective resistance will 
be proportional to the simple velocity; and when it is smaller 
than the greatest velocity of the pendulum, the resistance will 
approach more and more to the ratio of the square of the velo¬ 
cities increased by a constant quantity; and supposing the 
velocity of the current to remain small and nearly uniform, 
while the arc of vibration considerably diminishes, the whole 
resistance will at first be more nearly as the square of the arc, 
and if the arc be sufficiently diminished, the resistance propor¬ 
tional to the simple velocity will at last remain alone. Hence, 
it is easy to understand the variation of the constant coeffi¬ 
cients in the dilFcrent series of Captain Rater's experiments. 

12 April, 1823. 

ii- Ejctract from a LcUer to Professor SciiirM.ACiJ£K> relatifiy 

to Bessel’s Refi-actims, 

1 do not quarrel with you for your confidence in Bessel: but 
I tliink you have not sufficiently attended to the limitation 
under which he himself originally published his Theoty-of Re- 
IVaction, Ftiudam. p, 55* Jndistantiis veriicc non sufK>r- 
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antibus 8G®, iahulea meca^ ut doc^t ollata comparatio^ prorsus 
cum observationibus Dradlcianis coni^ruun^/’ And, in fact, the 
mean errors, as deduced from his own computations, p. 53, are 
these: 

Zenith Distance 89 28 Error + 37.0 

88 40 J0.7 

" 88 13 + H.l 

87 34 + 4.0 ; 

87 24 + 2.7 

87 9 + 4.7 

Wc may also consider Mr-Delambre’s authority as amj>ly 
sutHcient for the refraction at the horizon, "which he makes 
33' 48",3, from several hundred observations, made at Bourges, 
from 70° to 90° ‘io' zenith distance. Now Bessel’s tabic gives, 
for the horizon, about 36' 30"; that is, 2' 44" too much. 

ft may be said that these errors afford no practical objection 
to the table, because observations are very rarely made at such 
Hlutiides; but surely they are objectionable in a theoretical point 
of view, since it is only the extreme cases that afford any test 
of the truth of the theory : for in common cases, all theories 
agree sufficiently well; and in fact, Mr. Bessel’s supposition, 
that tho density is so related to the height s as to be expressed 
by contrary to all experience with respect to the distri¬ 

bution of temperature in the atmosphere* 

I have to thank you for your Auxiliary Tables for 1823; but 
1 must enter my formal protest against the decided manner in 
which you mention the differences between the declinations of 
Greenwich and of Konigsberg. 

iii. Specimen qf Mr, Inverse Methj)d of Limits* In 

a Letter io Chaui-es Babbage,E sep, F.R.S. 
DEAftSfU, 

I have received from Mr. Stockier the manuscript of a work 
in Portuguese, dedicated to the Royal Society, and entitled 
Meikodo Invtrso dos Liviiles* I do not know that there is any 
immediate probability of its being made public: but I wish to 
ask your opitriou of tho^degree of utility that is to be expected 
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from these investigations, as far as you can judge from the 
specimen which I send you, containing what the author con¬ 
siders as the fundamental proposition of his method ; a method 
of which the object can only bo, as he observes, to determine 
the law or the form common to all the series of which a given 
function can be the limit of expression; and which is therefore 
reducible to the solution of this single 

PROBJ.EM. 

Supposing X to be any function of any number of variable 
quantities, and representing by Fx any function of x, and con¬ 
sequently of the same variable quantities that enter into the ex¬ 
pression of X; to determine the form, or the general law, com¬ 
mon to all the scries of which Fxcanbe the limit of expression* 

SOLUTION. 

Taking any state whatever of the magnitude of x to serve as 
a term or limit, to which all the others may be referred, we 
shall designate it by the name of the Primitive State^ and all 
the others by tlm denomination of varied or derivative states^ 
Tlien representing by x the primitive state of the quantity or 
function indicated by x, and any of its derivative states by 
X -t- M, Ave shall have Fx for the primitive state of the function 
of X indicated by the characteristic F, or the magnitude of Fx 
corresponding to the primitive state of the function represented 
by X, and F (x + ?«) will represent the magnitude of Fx cor¬ 
responding to X + u. Now, as the increment u is absolutely 
arbitrary, we may consider it as capable of admitting states of 
magnitude less than any other that^ may be assigned: and, 
therefore it is a variable without any limit to its diminution; 
whence it follows that x lim (x + t*); and Fx =: lim 
F (x+?4). It may, consequently, be inferred that F(x+m) must 
be equivalent to Fx more or less a function of x and u, or of u 
only, witliout limit to its diminution; so that, considering the' 
moat general form of F (x + m) after its separation into two 
parts, we shall have 

F (x + ti) = Fx + VF' (x, tt) 

V being a function of u without limit to its diminution, an 
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F' (x,m) a function pf x and u capable of limitation. For the 
same reason, keeping always in view the most general form of 
the functions of x and u, we must have 

F' == r X + W' r' 

F" = F' a: + V" F"' (x,u). ' 

F" Cx,u) =: F" X + V'" F"' (a*,74), &c. 

V'; being functions of m without limit in diminution, 

and F" ; F"' ; &c., functions of'a: and u capable of 

limitation. Now the first of these conditions cannot be ex¬ 
pressed in a more general manner, than by making 

V u p u. 

V' :=z u p* M. 

V'' =r u p" u, &c. 

expressions in which "(pu; p'u; &c., represent functions of 
u capable of limits, or constant quantities : and the substitution 
of these values, in the former equations, reduce them to 
F (:r+w) = F X + u p u F' 

F ^ X + u p' u F" (x,m). 

F' (x,u) F" X + up" u F'" &c. 

and the substitution of each of these in the others gives us 
finally, 

F(:c+u) rs Fx+upu F^x+u^pup'u F"^x+ 2 i^pup^up"uF"'x+ &c. 

or, if write x for w, and u for x, which in no way changes 

» 

the function F(x + m), 

F(w+x) c= Fu+xpx F'u+x^pxp'x F"u+x^pxp*xp"x F"^u + Scc. 
If we here observe, that u has no limit of diminution, and 
if we denote by FO, FO, F'^0, &c-, the limits of Fw, or the values 
to which these functions are reduced by the substitution of a 
zero for the symbol denoting its root, we shall obtain ultimately 
from this formula the following equation. 

Fx = FO + x^x F'O + x'^px p'x F"0 + x^^x p*xp"x F"0 + &c. 
and in this most general expression consists the solution of the 
problem proposed. 

In the subsequent sections the author proceeds to introduce 
more particular values, for such of the quantities as here remain 
indeterminate : but you will be able to judge of the method that 
he employs by tlie first section, of which I have given you a 
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translation. For my own part, I think that the substitution of 
F'(x,m) in an argument inferred frorit reasoning on V(a: + a), as 
well as the exchange of x for ti and m for ar, when u only had 
before been supposed evanescent, requires something more of 
illustration than the learned and accomplished author has here 
thought it.necessary to bestow on it, though I am not at all dis¬ 
posed to deny the general validity oT his reasoning, or the truth 

of lits conclusions. 

' Believe me, dear Sir, 

Yours, very sincerely, 

Londoiij 19 Mai/y 1823, 

iv. An easff Method of co7}ijmiinj tiui Time of Conjunctioji hf 
Right Ascension from an observed Occu ltation. 

I. Observe, if possible, the difference of apparent altitudes at 
the tinie of immersion, or emersion ; if not, compute it either 
by finding the altitudes separately, or from the differences of 
declination, and right ascension, allowing for the change of de¬ 
clination between the conjunction in right ascension at Green¬ 
wich, and the time of immersion, by reckoipng; and reducing 
the difference of declination in- the ratio of the radius to the 
cosine of the parallactic angle (Pl>Z), and that of right ascen¬ 
sion in the ratio of the radius to the cosine of the same angle. 
(vSee Astr^ ColL No. III.) 

II. The true distance at the time of immersion may be found, 
as in the correction of a lunar observation, by the method in the 
Appendix to the Requisite Tables, observing that the Reserved 
Logarithm will become simply log. (cos. P' — sin. A' sin. P), P 
being the horizontal parallax, P' the ^rallax in altitude, and 

the apparent altitude. This multiplier, however, may be 
altogether omitted without inconvenience, and thettriangles may 
be treated as plane instead of spherical, the square of the true 

■'f 

distance being equal to the sum of the squares of the semi- 
diameter and of the difference of true altitudes, lessened by the 
square of the difference of apparent altitudes. ' 

III. The square of the true distance being thus obtained, the 
distance of tho star from the orbit may be found by reducing 
the diflercnce of declinattous at its conjunction in right as- 
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censtoUf in the ratio of the radius to the sine of the 
orbital angle ; and the squall of the nearest distance, being sub¬ 
tracted from the square of the true distances, will give the 
square of the distance from the point of the orbit newest to the 
star, the place of which in the orbit is found from the cosine of 
the orbital angle. And in all thesd cases, the natural verse 
sines, takezx from a good table, will serve instead of the squares. 
The time of immersion is found from the place in the orbit by 
means of the hourly motioi^.and may be employed fot correcting 
the declination, and repeating the operation, when necessary. 

I. Example. Suppose the emersion of v^l to have been ob¬ 
served at Paris, 1822, Feb. 8, 10** 9“* 11*: and the difference 
of altitudes of the star and the moon’s centre, either observed or 
computed, to have been2'36": the semidiametcr at the time 
being 15' 18", an;d the parallax in altitude 52' 1", whence the 
true difference of altitudes was 54' 37", the star being below the 
moon’s centre. 

IL The semi-diameter 15 18 918 square 842724 

True diff. alt. . . 54 37 = 3277 10738729 

Diff.app. alt. . . 2 36 rr 156 A.C. 99975664 

True distance . . 56 40 3400 H^Tm 

III. Now in order to find the point of the orbit nearest to the 
star, we take the difference of declination at the conjunction, 
P.L. 41'58". .6324 

And add to it the log. cosec. 1 «>/ / .0539 

and the log. sec. J \ .3289 

Hence the distance is 37' 4" .G863\ 

the motion in the orbit 19'41" .9613J 

Then^^ 5 , 37'.4" — 2224" square 4946176 

Subtracted from 11557117 

Gives 42 51 = 2571 6610941 

Deduct 19 41 

the remainder 23 iO is the motion in the orbit, which, at 
the rate, of 31' 30" in an hour, gives 44*“ 8% to be added to tlic 
lime, of emersion,. 10^9™ 11% for the time of conjunction in 
right asccusioii, making IQ^ 53™ 19’; which differs only by a 
second from the true term of conjunction, 10** 53™ 18*. 
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A table of square numbers, like that of Professor Barlow, will 
be found very useful in these computations. 

* \ • 

V. Remarks on Mr* Plana*s Researches relating to Refraction, 

In a Letter to Professor Gautier* 

My nEAR Sill, 

I believe it is to you that 1 am indebted, or perhaps 
to Baron Zach, for the notice that Mr. Plana has been 
pleased to take of my papers on Refraction: and I consider 
myself as obliged to this justly celebrated matliematician, 
not only for the flatteiing terms in which he has mentioned my 
name, but also for the forbearance with which he has hinted at 
what appears to him to be an unfounded objection to Laplace’s 
hypothesis; at the same time, that he has endeavoured to sub¬ 
stitute another objection to that hypothesis, which will, per¬ 
haps, be still more easily superseded. I hope also to be al¬ 
lowed, in return for these services, to set Mr. Plana right upon 
a point of physical optics, respecting which he is both essen¬ 
tially and accidentally in error: essentially^ because, he mis¬ 
takes the ground upon which I have founded my optical rea¬ 
soning; and accidentally, because the error, if it had existed, 
would have been of no consequence whatever to the result. 

I might, perhaps, be justiiiable in complaining, that in a sec¬ 
tion devoted to the history of the late researches on refraction, 
Mr. Plana has only mentioned my attempts, in order to express 
his surprise at this supposed error, and that he has not thought 
it necessary to take the slightest notice of the real innovation 
that I have ventured to make in the investigation. The history 
of my paper might have been expressed very shortly, by saying 
that it was a Method of computing the Atmospheric Refrac¬ 
tion, upon any possible hypothesis, by means of a series which 
expresses the density in terms of the integer powers of the re- 
Jraciion itselj**, a series converging rapidly in all ordinary cases, 
and converging syffidently, even in the extreme cases near the 
horizon. Mr. Plana not having noticed this distinguishing cha¬ 
racteristic of my little invention, I shall endeavour to impress 
it on his mind, by one more instance of the facility with w^hich 
it may be employed; and I shall offer him, for this purpose, an 
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example of its application to the hypothesis of Laplace^ which 
is expressed in so intricate a form, as not to bo of the most 
manageable naturey and as to be very liable to some misinter- 
pretationsl 

My series, as it was actually employed for the construction 
of the table printed in the Nautical Almanac^ {^Astr. ColL VIII, 

iii.) is A — V — + (B^ — + Cv~ + ~ CfB-i 

s 2 ^ 8 - 2 ^ 2 


s*) Ll.; and I have demonstrated that A being ei'p, and f =: 


‘ <’■ j 


V 


and ^ B must be —, and C 


dz 


dr 


2mp 


4( 


rs 


mpv 


—?— , whatever may be the relations between the density r, 

mp'^ J 

and the pressure y : and if we put | we shall have, still 


more compendiously, C r=:—?—(1 + 

^ m / op mJ 


Qrnp 


since — = —^—, and ^ rr 

cir mpsz mpsz 

Now in the hypothesis of Laplace, (Mtc. CiL X. §. ?• P. 264), 

5 - 0,000293876 (I - J- ^ = (p)Ll + «.661,107] 

(e) ^ 

^^i34s>oi.»» jjj symbols of the series, u’'=:l — 
— r- p (1 — z), and z = (1 + f*w) making 661,107 = 

X 

/A, and 1348,04 r= v. 

d 1? 

Hence, we obtain du s — + pdz, and dz sr du 


XX 


Ax 


vzAu ; and midcing /ac"*”* — zz Uy Az ^ UAu = Z7 — + 

XX 

p Udz, Az — pt7dz zr 17—, and dz =: , ~: and Ay 

XX 1 -“pt7 XX 


being s: — mzAxt ^ 

dz 




— mx'^ —r?—c=» 2 j;^ (p — 




; consequently df = 2 Ax + i 

iJ J X 


UU 


uu 
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hut AUs^ - — .dz = 


^ »dz; and ini- 


» 4 i 


u 


tially, when = 0, f/'" = /a — r, dz' s=: -—* dor, pr if — ;* 


X, dz'^ =: 


— X 


f fnp + —,. d f/ =r fiv ~ — IT dz r; 
1 -f- ^x X X 


dz 


dx 


- 


1 + pX' 1 + px 


dx, ahd = I = 2^: + 


771 


>X —- |A 


= 2? + 


l/iy 


X — fA 


- d.r 

2 ^+!^. ’LZLlit: 

XX I + px 


XX 


1 + pX ' XX I + px 
The niimencal values of the coefficients, taking m = 798, as sup- 


2.977, and C ::::: (1 + 

3p 


r 

-l+. 

1 -V+- 

3403 

2wp 

2 ^ 

2px 2 

1373.8() 

L'\ 


(1 + Hi + 

V 

»A / 

3p 

m 

1H-7>x 


(1 + .0074 + —^ 
^ 1.2019x687x687/ 


» — 2/x ^ _ .9923 

XX J P 

3141 (1.0074 + .0614)=3141 X 1-0688 = 3356. In^eNauiical 
Almayiacjdxct values, obtained from the observed refractions onIy> 
are B = 2.97 and C = 3600 : and the difference in the results 
of the computation will be insignificant even at the horizon. 

It is almost unnecessary to remark, that a hypothesis, so well 
supported by direct observation, can scarcely be very materially 
erroneous. With respect to the variation of temperature in 
ascending, we may represent it by making z = j^(l + tx — t); 
{Collect. VI, i. 7- D.); t being either constant or variable, ac¬ 
cording to the conditions of the hypothesis; then if y be the 
number of feet required for a depression of a degree of Fahrcn- 

20 900 000_^^,,j^^ 43907_. 


licit, we shall have t ~ 


476/ 


dz =: dw — + dx + (x — 1) ^d<;''consequmtly t rz 
V 


yy d.i: 


(r - 1)1-, and dr = d f _li- - ^ 

d.r \ 1 /d.r V?/ dx J 
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- ; whence 2d^ rt^d ( - -i- ^ ^ ; and afhce 

\ vdx vu dx / d>. 


\ ydx 

= j!!iL-«iz,dr ^ 

dx 2 ^ yy 

±1^ =:2d_*_ - ±d± ~ 
K y ' y K y 


mz \ m * 

- _ 1 = _,i 




dx 

(it 
^yy 


d _L; but d' ~ z= dz - 


y 


1 


‘^y — (1 - O j^^y and - d ^ ss 




fr 




|dz 


and 


dz 


m 


1 


, p - - -f+1 


- ■i') 

wf / 


^(3f-2f-' 


— 1-^ ^ - Now we have found f in the present casenr; 1 

m / 


and 


m 


.0688 ; whence — ^ tl (4,188 - 3.808 

dz 2^ 


.069 = — .779 



which being negative, it follows that / 


increases with the elevation, as z diininislics, and that the varia¬ 
tion of temperature becomes greater in ascending. 

Mr. Plana has remarked, that “ en suivant Ics consequences 
de Phypoth^se de M, da Lajdace^ Ton pourrait ajouter, qtie la 
pression barometrique, qui eu rfsulte^ est loin dc s’accorder avee 
celle observee par M. Gay-Lussac au point suj>cricur de son 
ascension aerostatique.” 1 shall not undertake to criticize 
Mr. Plana’s Memoir, especially without having had time to read 
it through with attention; but I am utterly at a loss to conceive 
by what witchcraft he has been able to compute the barometri¬ 
cal pressure resulting from Laplace’s hypothesis at the height 
attained by Gay-Lussac, if that height was only deduced from 
the actual observation of the barometer. Perhaps, indeed, the 
aeronauts were able to measure, with their sextant, a variety of 
angles, subtended by distant terrestrial objects; and if such 
was the fact, my question is answered. 

I shall now proceed to discuss the second passage in which 
Mr. Plana has done me the honour to mention me. Jo crois 
avoir reconnu,” he observes, (p. 301),^ue Ic Dr. Yoimg n^est 
pas parti de la veritable equation du probleme dans un de scs 
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ocrits, pour litre Cofreciion^ for KefracHon^ Lo D. Y. 

apr6s avoir pris ^our base cette Equation tr^s exacte [dd = 

I ' ■ 

?!ft_1, donn^e autcrieurement'‘par Lamhcri. suppose la 

perpendiculaire m, dans la courbc d4crUe par le corpusoule de 

lumi^re, telle que I’on a « rr —^-, h ^taut un constant con- 

I + 

venable/* This value of u is inconsistent, he observes, with the 

« 

demonstration of Laplace and others, and he continues ; “ Pour 
redresser ccltc erreur, il faut supposer i la variable u une ex¬ 
pression de la forme u = --^-- * .Cette meprise du Dr. 

^ V {1 + 

Young est tellcment singuliere, que je crois de mon devoir de 
rapporter Ici le raisonneraent mfeme que ce physicien.. .a fait 
pour ctablir sou expression differentiellc dc la rfefraction/^ In 
the passage quoted, I have called the refractive density 1 
“ p being a very small fraction.” 

Mr. Plana does not seem to bo aware that, in the theory of 
optics, which I have long since advanced, and which has of late 
years begun to acquire some considerable popularity, the de¬ 
monstration, to which lie alludes, as deduced from the laws of 
central forces, is wholly inadmissible, except as a mathematical 
fiction : and he must show, that the refractive density does not 
vary in proportion to the actual density multiplied by a very 
small fraction, and increased by unity, before he can establish 
this charge. But even supposing it established, that Lought 
to have taken (1 + ikT^) instead of 1 + it is quite clear, 

that since (1 + M^) = 1 + -L — — ilf ® g®.. .and since 

g is always less than unity, the error could only amount to 

^ of the square of the coefEcient il/, that is, to the square of 
o 

—and that such an error would have been wholly insensible. 
1700 

Believe |pe, dear Sir, yours, very sincerel y, 

9 June, 1823. 
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Art. XIV.—miscellaneous INTELLIGENCE. 

I. Mbcuanical Science. 

1. Bridge at Menai Straits .—The first great iron plate for 
forming the fastening of Menai bridge wae laid in its proper po 
sition in the bottom bf one of the caverns which had been 
formed out of the ^soltd rock on the Anglesea shore, on Easter 
Monday. Sir Henry Parnell and Mr. Telford attended on the 
occasion, and did not leave until " all the necessary arrange¬ 
ments were adopted for proceeding immediately with the 
putting up of the large quantities of tlic iron-work which have 
arrived from Shropshire, for forming the suspending cables. 
Nearly the whole of the bridge masonry is completed, the 
pyramids for supporting the cables of 50 feet in height above 
the top of the main piers will be finished early in summer, and 
the iron-work is going on so rapidly at Mr. Hazcldinc's forges, 
that there is a certainty of this great work being completed in 
the most satisfactory manner for the use of the public, in little 
more than another year. 

2. Gas Lighting .length of streets already lighted in 
this metropolis with gas is 215 miles ! and the throe principal 
companies light 39,504' public lamps, and consume annually 
about 33,158 chaldrons of coals. 

3. Artificial Formation of Haloes .—The following experi¬ 
ment, which illustrates in a pleasing manner the actual forma¬ 
tion of haloes, has been given by Dr. Brewster. Take a 
saturated solution of alum, and having spread a few drops of 
it over a plate of glass, it will rapidly crystallize in small flat 
octoedrons scarcely visible to the eye. When the plate is held 
between the observer and the sun or a candle, with the eye 
very, close to the smooth side of the glass plate, there will be 
seen three beautiful haloes of light at different distances from 
the luminous body. The innermost halo, which is the whitest, is 
formed by the images refracted by a pair of faces of the 
octo'edral crystals, not much inclined to eacli other; the 
second halo, which is more coloured, with the blue rays out¬ 
wards, is formed by a pair of faces more inclined ; and the 
third halo, which is very large and highly-coloured, is formed 
by a still more inclined pair of faces. Each separate crystal 
forms three images of the luminous body placed at points 120^ 
distant from each other in all the three haloes; and, as the 
numerous small crystals have their refracting faces turned in 
every.possible direction, the whole circumference of the haloes 
will be completely filled up. 

The same effects may be obtained with other crystals, and 
when they have the property of double refraction, each halo 
•Voi,. XV. 2B 
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will be cklicr doubled when the double refraction is considerable!, 
or rendered broader or otherwise modiiied in point of colour, 
when the double refraction is small. The ejects may be cu¬ 
riously varied by crystallizing upon the same plate of glass 
crystals of a decided colour, by which means we should have 
white and coloured haloes succeeding each other,— 

Phil. Jour, viii- 394. 

4. On the Electricity produced by Pressure. —A very import¬ 
ant paper, on the devclopement of electricity by pressure, and 
the laws of that devclopement, by M. Becquerel, is to be ibiuid 
in the Annales de Chimic^ xxii. 5. We cannot do more at pre¬ 
sent than translate the summary given at the conclusion of the 

n per. 

t is seen, then, that all bodies assume two dilFerent electric states 
by pressure: that, in two bodies being perfect conductors, this 
state of equilibrium ceases, at the moment the pi'essurc is re¬ 
moved, but if one be a bad conduetjor, the ciiect of the pressure 
continues for a longer or shorter time,: that the pressure alone 
maintains the equilibrium of the two fluids, placed on each of 
the surfaces; for if the pressure be diminished, and, at the end 
of a certain time, the bodies be removed from the compression, 
they will be found to have the electricity, due only to the last 
or remaining pressure: that heat modifies the developcment of 
electricity in a particular manner : tliat the intensity of the elec¬ 
tricity increases, at first, directly as the pressure; and tliat it is 
probable this proportion diminishes at high pressures, as the 
bodies lose their power of being compressed: finally,,it is ren¬ 
dered probable, that the light which is disengaged in powerful 
concussions, is due to the rapid recombination of the two elec¬ 
tric fluids developed on the surfaces at the moment of com¬ 
pression. 

5. Light evolved hy Pressure. —Wc extract the following 
passage from the paper above referred to. Considering the 
increased devclopement of electricity in bodies, by the augmen¬ 
tation of pressure, ought wc not to refer to this cause certain 
luminous phenomena, of which the origin is as yet unknown? 
For instance, it is said, that in the Polar Seas, it frequently 
happens, that the blocks of ice which strike together evolve 
light. These enormous blocks arriving one against the other, 
with considerable motion, will be submitted to great pressure, 
and thus the two blocks be placed in two different electric states. 
At the moment the compression ceases, the two fluids will re¬ 
combine, in consequence of the conducting power of^the ice ; 
and may not the light disengaged be the result of the combi¬ 
nation of the electric fluids*? 


* Sep also the light from the fallins of a glacier, ix. p. 420 . 



Mechanical Science. 


369 


Iron, submitted to successive blows, also becomes luminous. 
Are not the same electric phenomena of pressure produced 
here, as when two masses of ice strike together? 

6. Developemerit qfJSlectricity 6jr two pieces qf (heSamemetaL’^ 
Among the applications of the electro-magnetic multiplier, is 
the followingIf two pieces of the safne metal are plunged, at 
different moments, into an acid capable of acting on them, that 
which was first introduced will act as the most positive metal 
to the other. The experiment may be made very well with 
zinc and diluted muriatic, or sulphuric acid.—^Avogadro, An- 
nalesde Chim» 

7, Variation of Thermometers *—In the last volume of this 
Journal, p. 441, notice was taken of an observation made by 
M. Plaugergues on the instability of the freezing point of ice, as 
laid down on thermometers'. The effect was not observed in alco¬ 
hol thermometers or in mercurial thermometers open at the top, 
and was attributed to the gradual yielding of the glass bulb to 
the external atmospheric pressure, which, diminishing its bulk, 
raised the surface of the mercury in the tube, and rendered the 
scale incorrect. 

M. Bellani has entered into the investigation of an analogous 
error in thermometers, and published the result of his researches 
in the Oim^nale di Fisica^ v. 268. He finds that a mercurial ther¬ 
mometer, being made in the usual manner, and the freezing 
point of water marked on it from experiment, if it be laid 
aside awhile, and again plunged in melting ice, the mercury will 
stand higher than before; and that if it be put aside again, and 
then again tried, the mercury will be higher still, until, at the end 
of a certain lime, a year or so, the effect of elevation will ceas^ 

It was found from numerous experiments, that the result was 
not influenced by the various qualities of the glass used in the 
instrument; by the more or less perfect exclusion of air from the 
bulb or tube; by the constant horizontal, perpendicular, or in¬ 
verted position of the instrument; by the open or closed ex¬ 
tremity; by the longer or shorter time of remaining in the ice ; 
or by the compression of the surrounding ice. Neither was it 
found to be peculiar to mercuri^al thermometers, but was ex¬ 
hibited by alcohol thermometers, though in a less degree. 

M. Bellani at last ascertained, that the effect was due to a 
gradual and slow contraction of the glass after having been 
highly heated, which contraction, as long as it continued, di¬ 
minished the bulk of the instrument, and consequently forced 
the fluid into the tube. Tliis effect he illustrates in the follow¬ 
ing manner;—Take a Florence flask, or any similar thin glass 
vessel, such as a matrass with a long narrow neck, shortly after 
it has come from the glass furnace, it not having been annealed 
' 2 B 2 
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in the ovrn ; introduce shot or sand into it till it altriost sinks lu 
water, seal it hertneticaily, and draw out one part of the neck 
until not more than a line in diameter, that part being about an 
inch in length ; fasten u small basin oil the toprof the neck with 
wax, and then, putting the instrument in water of a certain tem¬ 
perature, 40*^ F, for instance, put weights in the cup till the 
surface of the water is at the middle of the narrow part of the 
neck; then lay the instrument aside for some days, or better 
still, some weeks or months, and after that time, again immerse 
it in the same water at the same temperature and pressuie, and 
with the same weight; the instrument will now sink lower than 
before, in consequence of its diminished bulk from gradual con¬ 
traction of the glass. 

It was found that, although the effect was greatest after the 
glass had been rendered soft by beat,* yet that it occurred also 
when the elevation of temperature had not extended nearly to the 
softening of the glass, and indeed more or less upon every rise 
of temperature. We have referred to an illustraiiou of this at 
p, IbO of our last Niiml»or. Hence two kinds of irregularity ii> 
thermometers uiise from the same cause. 'Ihe one is mani¬ 
fested soon after the furnuitioii of the instrument, increases to 
a certain degree, and then remains stationary: this may bo 
rectified by elevating the scale of tlie instrument the required 
quantity. The other takes place at every chaiige of temperatuve; 
it is small and scarcely perceptible, with snmll changes of tem¬ 
perature, but by considerable changes becomes very evident 
and important. 

Singular cunscqui nces sometimes result from the influence 
of these change's. If two liquids be taken of difterent tem¬ 
peratures, a greater difference will be found between them, 
»!r trying the hot fluid, and then the cold fluid by the same 
thermometer, than what will appear to exist by trying the cold 
fluid first. Again, if a new thermometer bo graduated by an 
old one preserved as a standard, although it may be made to 
agree with it, yet, after a while, the two will not accord ; and 
if two old theriuomcters be taken that do agree, and the one be 
heated whilst the other remains unused, they will no longer in¬ 
dicate the same temperatures. 

The reason now becomes evident, why alcohol thermometers 
arc so much less affected in this manner, than those filled with 
mercury. Alcohol expands several times more than mercury, 
so that an instrument constructed with it having a lube of the 
same di uncter, and degrees of the same size, will require a 
bulb several times less than if mercury had been used^ Hence, 
us the elevation is iii proportion to the capacity of the bulb, 
independent of the liquid it contains, the alcohol thermometer 
will exhibit a much smaller effect than the mercurial instrument. 
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8. Variation of Thermometers.-^^M-M. A. de la Rive and K. 
Marcet, have also investi^^^ated the elevation of the mercury in 
therioometers, ■which is due to the cause pointed out by Mr, 
Flaugergucs, (xiv. 441,) tiamely, the continued.pressure of the 
air on its external surface: and by opening the top of the thermo¬ 
meter; by submitting the instrument to condensed or rare at¬ 
mospheres ; and by comparison Avith thermometers otherwise 
constructed, have abundantly proved tho effect due to this 
power. These philosophers had occasion also to remark some 
curious effects due to the absorption and evolution of heat, by 
the expansion and condensation of gases, which, however, we 
cannot at this time further attend to, than by copying the 
conclusions at the end of the memoir. * 

1. That atmospheric'pressure exerts an influence on the bulk 
of tbennometer bulbs. 2. That in experiments, where this effect 
may influence the results, it is better to use thermometers ot>eii 
at the top. 3. That certainly cold is produced in making a 
vaccuum by the air pump, but in smaller quantity than was sup¬ 
posed 4. That when gases cuter an exhausted vessel, there 
is at first a production of cold, and then of heat. 5. *J hat 
various modilications may render the cold produced at the 
moment of the entrance of air into a vaccuum, more intense.— 
Bib. (Jniv. xxii. 265. 

9. On Variaiiona of Barouu ters and Thermometers. —Sig. Bel- 
laui has undertaken a series ol’experiinents, to determine whether 
the air or vapour, the last portions of which are found to remain 
so obstinately in barometers and thermometers, is intrqduced 
with the mercury, or is a portion of that which originaDy occu¬ 
pied the tube before the introduction of the metal. The con¬ 
clusion he comes to is, that it is always a portion of that which 
previously adhered to the glass, and that mercury is utterly in¬ 
capable of absorbing either air or moisture. The extraordinary 
way in which air and Avater is held at it Averc in a film over 
glass, is insisted upon, and reference made to many authors in 
proof of it. The following, however, arc more interesting, as 
being some of thetfacts he advances to prove that the mercury 
never contains cither of these substances. Fill a barometer 
tube and boil it very carefully ; then prepare*a kind of funnel 
made of a small capillary tube, which Avill reach through the 
mercury in the barometer tube to the closed end, and is enlarged 
at top; let it be recently made, so as to be dry, and intro¬ 
duce it into the barometer tube; prepare some mercury by agi¬ 
tating it in a bottle with water and air, then drying its smlaec 
with bibulous paper, and afterwards passing it through paper 
cones three or four times into dry vessels; pour a little of this 

• It has been stated, that Avhen one <if M. lireguet's metallic thermome¬ 
ters has been used, Uievdirninution of luniperaturo has amounted to 
Vai. * 
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mercury into the funnel tube, and with a horse-hair or fine wire 
remove the air, so that the column may be continuous; then 
pour in so much of this prepared mercury as will fully displace 
the mercury that was boilea in the tube; afterwards remove the 
funnel tube, aitd put the barometer to its proper use. It will be 
found to stand exactly at the same height as before in the same 
circumstances; and if the mercury be now boiled in the tube 
none of those bubbles will appear which arose on the first boil¬ 
ing; care being taken throughout, that the inner surface of the 
tube has not been exposed to the air. 

Perhaps an easier mode of making the same experiment is to 
make the barometer terminate at top in a bulb, which will hold 
more mercury than i:^ required to fill the tube ;^en when it is 
boiled it need only be placed upright iq a basin of common 
mercury, and when inclined the mercury will enter and replace 
that which was boiled in the instrument; the results will be as 
above. 

An experiment proving the same thing may be made still more 
easily thus : fill a mercurial thermometer and boil it well; then 
heat it till nearly all the mercury is expelled, but preserve its 
open extremity under common mercury: the latter metal will 
enter as the instrument cools, and behave in every respect as 
the wcll-boiled mercury did .—Giornale di Fisica^ vi. 20. 

10. Maximum Density of Water ,—The maximum density of 
water is a point which, though frequently spoken of and sought 
after, has never been accurately ascertained. Mr. J. Crichton, 
of Glasgow, who has lately been engaged in determining the 
specific gravity of certain fiuids by means of adjusted bails of 
glass, was so satisfied with the simplicity and accuracy of the 
method, that he determined to apply it to the investigation of the 
point above mentioned, and after much careful experiment has 
fixed it with apparently great accuracy at 42. 3®F. 

In a first experiment with these balls, one, which was just 
poised in water at 33*^, had the same property near 61®; this 
gave 42° for tlie point of greatest density, supposing the expan¬ 
sion equal for equal differences of temperature above Md below 
the maximum density. 

Many precautions are required in these kind of experiments : 
whilst cooling the water it should be kept as still as possible, 
agitation charging it with air; the presence of air-bubbles 
should be very carefully attended to, for when one happens to 
adhere to the ball, the experiment is vitiated. An uniform tem¬ 
perature should be attended to in every part of the mass of 
water, and the absence of currents ascertained. The delicacy 
of the ball itself may be imagined, when it is understood that 
the removal of tlie fiOOOth part of a grain, or as little as could 
possibly be ground off, lias bicn too much. At first spherical 
balls were used, but afterwards they were made iif the form of 
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.parabolic apindlcs, sharp at the ends, of about an inch in 
length and in diameter. In order to ensure perpendicularity 
of the axes, before such a ball was hermetically Sealed, a small 
globule of mercury was introduced, which effectually answered 
the purpose. - , , 

The mode of observation was as fpUows:—A jar with distilled 
water, thermometers and a bulh being arranged, the tempera¬ 
ture being so low that the ball remained at the bottom of the 
water, was carefully watched with alarge lens until the bail quitted 
the bottom, and at this moment the thermometers were noted. 
When tlie ball had risen a little, a small rod was cautiously let 
down, and, without agitating the water, gently made to touch the 
ball; it descended, but instantly rose: this is avery delicate part of 
the experiment, and if overdone loses its effect. It was repeated 
frequently, and the ball re ascended each time with accelerated 
velocity. The thermometer indicating an increasing tempera¬ 
ture, the ball finally became stationary at the surface; from time 
to time it was touched as before, but, as the temperature rose, 
tlie tendency of the ball to ascend, judging by the velocity 
with which it did so, each time diminished. Its'upper ex¬ 
tremity, by degrees seemed to press more feebly on the surface 
of the water, till at last a fine thread of sepuralion became 
visible. The degree by the thermometers was again marked, 
and, as they continued slowly to vise, the ball gradually fell to 
the bottom of the jar. The intermediate point, between the 
two points noted, was then ascertained, and considered as the 
point of maximum density of the water. It appeared, from 
all the experiments, to he a little above 42*^; and, from one 
experiment, as before mentioned, to be 42.3*^.— Ann^ Phil. 
N.S. V. 

11. Tenacity of Iron Wire .—At page 136, an account is given 
of an economical wire suspension-bridge erected at Annonay, by 
M. Seguin. It was expected that the difference of temperature 
at different seasons would influence the strength of this and 
similar bridges, and render it weaker at one rime than another. 

Dufour has, therefore, undertaken some experiments, with 
a view of ascertaining any change in tenacity dependent upon 
such alteration of temperature. Some iron wire was procured, 
of an inch in diameter, and the weight required to break it 
ascertained from the mean of several experiments. A portion was 
then passed through a hollow vessel, filled with a frigorific mix¬ 
ture, which lowered the temperature to — 8^ F. In three experi¬ 
ments, in which wires, thus circumstanced, were broken by 
weights applied to them, the separation took place out of 
the vessel, and the weight required was the same as before. 
The vessel was then filled with boiling water, and the wire 
passing through it tried as before. Ti broke once In the vessel, 
, and once«Dut of the vessel, the latter by the smaller weight. 
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Fioally, two vessels were then disposed on the wire^ one con^- 
teining the frigorific mixture, the other boiling water; the wire 
gave way betufeen them, requiring the same weight as beforc. 

ii may thus be cousidhy^d as demonstrated, that between the 
limits of temperature indicated i. c., 212° and — A^. F.; cliauge 
of temperature has no influeuce on the tenacity of irOn wire. 
— Bib. Univ,^ xxh. 220. 

'4i 

12. Electro-Magnetism. New Experiments by M. Seebeck on 
Electro-Magnetic Action, —This gentleman, member of the aca¬ 
demy of Berlin, has discovered that an'electrical circuit can be 
established in metals, without the interposition of any liquid. 
The electrical current is established in this circui^by disturbing 
the equilibrium of temperature. The apparatus for exhibiting 
this action is very simple. It may be formed of two arcs of 
diderent metals; for example, copper and bismuth soldered to¬ 
gether at the two extremities, so that together they make a 
circle; it is not even necessary that the metallic pieces should 
have the form of an arc, or that their union have that of 
u circle; it is enough if tlie two metals form logelhcr a 
a circuit; that is, a continuous ring of any ligure. To establisli 
the current, we heat the ring at one of the two places where tl»e 
two metals are in contact. If the circuit be composed of copper 
and bismuth the positive electricity will assume; in the part 
which is not healed, the direction of the copper towards the bis- 
mutli; but if the circuit be composed of cupper and antimony, 
the direction of the current, in the part not heated, will be from 
the antimony towards the copper. These currents can be dis¬ 
covered only by the magncuc needle, on which they exercise 
u very perceptible influence. Henceforth we must distinguish 
this new class of electric circuits by a signiHcaut denomination ; 
as such, the expression thermo-electric circuits^ or perhaps therm- 
elcciriCf arc proposed. We can, at the same time, distinguish 

the galvanic circuit by the name hydro-clectric, —See xiv. 42. 

/ * 

13- On the Oscillations of Sonorous Chords, —In a science of 
such universal interest as music, which is the object of dis¬ 
cussion, not only of the musician, but of the mathematician anil 
the natural philosopher, it is remarkable what a discordance of 
opinion tlicrc exists with regard to those sounds called harmo¬ 
nics, and even with regard to the oscillations of sonorous 
chords. The following interesting theorem removes all obscurity 
from these subjects. 

If any two sonorous chords, A and B, be so placed, as that the 
oscillations of one shall cause the air to act upon the other, as in 
all stringed musical instruments, and if A oscillates, m times, 
while B oscillates n times, m and being any whole numbers 
prime to each other; then, if cither of these chords, as A, is 
l>ut in motion, the action of the air will divide U iijfp m equal 
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parts, each of which will oscilate n times, while A oscillator 
only once. 

This theorem is the base of the th^ry of harmonics. It was 
deduced from a property demonstraten by Lagrange, in Sect, 
6, Mec. Analytigue, that a vibrating cord is susceptible of being 
divided into any number of equal .parts, each of which would 
vibrate as if isolated. It adbrds a refutatiou of (what geometers 
seemed not absolutely to doubt) the assertion of Rameau, that 
every fundamental note in music is accompanied with its octave, 
twelfth, and seventeenth. It proves that, whpther a sonorous 
homogeneous chord of uniform solidity has one, two, or three 
species of vibrations, these oscillations being necessarily per- 
formed in e(|^al limes, it cannot produce but one single note at 
a time. It is remarkable, that while the illustrious geometer 
just named had the proof of the fallacy of the received theory of 
harmonics before him, he was framing an hypothesis to account 
for its truth. 


ii. CiiEMiCA]. Science, 

1, A new Fluid discovered in Minerals .—A new iluld, of a 
very singular nature, has been recently discovered by Dr. Brew¬ 
ster, in the cavities of minerals. It possesses the remarkable 
property of expanding about thirty times more than water ; and, 
by the heat of the hand, or between 75^ and 83®, it always ex¬ 
pands so as to lili the cavity which contains it. The vacuity 
which is thus tilled up is of course a perfect vacuum, and, at a 
temperature below that now mentioned, the new fluid con¬ 
tracts, and the vacuity re-appears, frequently with a rapid 
eHcrvescencc. These phenomena take place instantaneously 
ill several hundred cavities, seen at the same time. The new 
llaid is also remarkable for its extreme volubility, adhering very 
slightly to the sides of the cavities, and is likewise distinguished 
by its optical properties ; it exists, however, in quantities too 
siuali to be susceptible of chemical analysis. This new fluid is 
almost always accompanied with anoriier fluid like water, with 
which it refuses to mix, and which does not perceptibly expand 
at the above-mentioned temperature. In a specimen of cymo- 
phanc, or chrysoberyh Dr. Brewster has discovered a stratum 
of these cavities, in which he lias reckoned, in the spape of f of 
an inch square, 30,000 cavities, each containing this new fluid, 
a portion of the fluid like water, and a vacuity besides. All 
these vacuities simultaneously disappear at a temperature of 

If such a fluid could be obtained in quantities, its utility in 
the construction of thermometers and levels would be incalcu¬ 
lable. There are many cavities in crystals, such as those opened 
by Sir Humphry Davy, which coutaiu only water, and which, 
of course, never exhibit any of the properties above described. 
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An account of these results was read before the Royal Society 
of Edinburgh, on the 3d and 17th of March.— Edin. Phil, Jour* 
viii. 400. 

[We have seen a most curious and satisfactory ispecimen of 
amethyst quartz, containing the fluid above described by Dr. 
Brewster, in the collection of Thomas Allan, Esq. of Edinburgh. 
It exhibits three distinct oblong cavities, which, when the crys¬ 
tal is very slightly warmed, are to all appearance empty, but, 
upon cooling it by immersion in water, or by holding it against 
any cold substance, a portion of liquid is immediately perceived 
in each of die cavities, which gradually disappears as the crys* 
tal becomes less cold. The appearances are such as one might 
expect would arise from very nighly condensed carbonic acid 
contained in the bubbles, assuming alternately tbe liquid and 
gaseous form, by very slight elevations and depressions of 
temperature.— Ed,] 

2. Crystallized Eepos^ in the Essential Oil of Bitter Almonds^ 
Mr. Headrie has just put into iny possession a considerable 
portion of white crystalline matter, which, he observes, always 
separates from the above oil, when it is kept for some time, 
partially exposed to air. The crystals are flattened rhombic 
prisms. When cleared of the adhering oil, they are transpa¬ 
rent, somewhat acrid and gritty upon the tongue, fusiblef and 
volatile at a heat of about 300® —insoluble in water, but readily 
and abundantly soluble in ether and alcohol; the latter depo¬ 
siting a white powder, when mixed with water. They dissolve 
in solutions of ammonia, potassa, and soda, and are not de¬ 
composed when boiled with nitric acid. Their further proper¬ 
ties I have not yet had an opportunity of examining, but the 
above shew that they are peculiar.—W. T- B. 

3. On a new Compound of Iodine. Iodide of Carbon f— 

I Signori Ferrari e Frisian), whilst preparing the iodate and 
hydriodate of potassa, observed the production of a new com¬ 
pound of-iodiue. It may be obtained thus :—Heat an ounce of 
iodine, with a little water, on a sand-bath, and add to it, by 
degrees, about two ounces of potash; when the two salts above . 
mentioned will be formed. In order to saturate the excess of 
alkali, pour in, by degrees, a tincture composed of one ounce 
of iodine to six ounces of alcohol, specific gravity .837. When 
the re-nction of the tincture on tbe potash is finished, pour the 
hot liquor on a filler, and the liquid which passes through will, 
as it cools, deposit yellow crystals, of the substance; they 
should be carefully washed in cold water, to remove all the 
iodate and hydriodate of potash. Another method is, to take 
the alcoholic solution of the two salts, prepared as above, and 
distil it; and when -the fluid which comes over ceases to be 
coloured, to change the receiver; the colourless liquor then 
obtained, upon cooling, deposits very pure crystals, of the sub-. 
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stance in question. If the dlistillation be suspended from time 
to time, and the retort allowed to cool, beautiful crystals of the 
substance form in it. If strong alcohol be used in the above 
operations, and but little water, then, upon adding water to the 
filtered liquor, the substance is precipitated in abundance. 

This substance is solid, of a lemon yellow colour, tastes like 
nitric ether, and has an odour like that of saffron. Its form is 
a compressed hexahedron (esaedro schiacciato}. It is insolu¬ 
ble in water, alkalies, or acids, but soluble in alcohol and 
ether. It fuses and sublimes by a gentle heat, but at a higher 
temperature becomes discoloured, is decomposed, and evolves 
vapours of iodine, leaving behind a mere trace of carbon.—* 
Gioj'nale di FincUy v. 241. 

11 Sig. Taddel has more lately resumed the examination of 
this substance, particularly with regard to its composition. He 
recognises in it the same body as that discovered by M. Serullas, 
and which the latter chemist formed in various ways, as by the 
action of potash on an alcoholic solution of iodine; by the action 
of alloys of potassium and antimony on a similar solution; aud 
by passing water and iodine in vapour over hot charcoal. 

Taddei found the substance to act on, mercury, copper, and 
silver, forming iodides of these metals. When raised to a high 
temperature it was decomposed, hence he endeavoured in this 
way to useertaiu the presence of hydrogen in it. No gas could, 
however, be obtained from it, and the absence of hydrogen was 
considered as established. The presence of carbon was ascer¬ 
tained in the residuum after decomposition by its producing 
carbonic acid when burnt in oxygen, and by its converting sul¬ 
phate of barytes into sulphurct, which, on treatment with an 
acid, gave sulphuretted hydrogen gas. 

The next object was to ascertain the quantities of the two 
elements found in it. The iodine was estimated thus : a given 
weight was decomposed by heat in a long tube of glass, and the 
iodine washed out by alcohol; the solution was dilutedwith 
water, and sulphuretted hydrogen gas passed through it; when 
it Was presumed that all the iodine had been converted into 
hydroidic acid, the sulphur thrown down was collected, weighed, 
and the quantity of iodine inferred by the theory of proportional 
quantities. The carbon was carefully collected, introduce^ into 
a porcelain tube, to one end of which was attached a bladder 
containing a portion of oxygen, whilst from the other a tube led 
to a mercurial apparatus; the tube was then heated, the charcoal 
burnt, and its quantity estimated from the quantity of carbonic 
acid gas produced. Nearly the same experiment was repeated ' 
on the original iodide of carbon, aud the same quantity of car¬ 
bonic acid gas obtained. 

The results of these experiments give the proportion of the 
carbon to the iodine as 1 to 17 by weight, and M. Taddei 
. concludes, therefore, that the substance is a protiodidc of carbon. 
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It ought, however, to be noticed that AI, Serullas considers the 
body as a triple compound of carbon, hydrogen, and iodine, 
analogous to the one described by Mr. Faraday, as do also 
I Sig. Frisian! and Ferrari, but they have given no precise expe¬ 
riments on the subject. A proportion of hydrogen would make so 
small a part of the weight of the substgmee as easily to escape 
notice, unless carefully looked for.— Giornale di Fisica, vi. 65. 

An elaborate paper has also appeared on this subject, by M. 
Serullas, in the Annales de Ckimie, xxii. 172; for a full ac¬ 
count of which, see the Foreign Science^ p. 297. By his analy¬ 
sis, it appears to be a triple compound, and not an iodide of 
carbon; and it is remarkable, that the composition he has given 
is as nearly as possible that of the compound, described and 
analyzed by Mr, Faraday.—iSje Vol. xiii. p. 429. 

4. Triple Compounds of Chlorine, —M. Despretz has read a 
memoir on this subject to the Academy of Sciences; the liquids 
which principally engaged his attention were those produced by 
the action of chlorincon olehant gas, alcoliol, and ether. The first 
of these licpiids has been considered us a compound of equal 
volumes of chlorine and olefiant gas, a result which was con¬ 
firmed by direct experiment. As to the liquid formed by the re¬ 
action of chlorine on alcohol, it proved to be a conjpound of 
one volume of chlorine and two of olefiant gas. The two liquids 
obtained by chlorine from ether have not been so accurately 
examined ; but one of them is considered as anew compound of 
chlorine and oleBaut eas, 

* 

Jii examining the ad ion of olefiant gas on the chloTides of 
sulphur and iodine, M. Despretz observed some remarkable re¬ 
sults. The chloride of iodine gave two substances, the one a 
colourless^ liquid with an agreeable taste and smell, and crystal¬ 
lizing in plates at 32°; the other resulting from the action of a 
greater (juantity of olefiant gas, was white, solid, and ci*yslaUme. 

With chloride of sulphur, a viscid liquid was produced, more 
fixed than water, of a disagreeable odour, and difficultly com¬ 
bustible.— de Chim. xxi. 437. 

5. Action of Chlorine on Muriate oflron^ ^c, —M. Van Mons 
saturated a concentrated solution of proto-muriate of iron with 
chlorme; it became of a deep brown colour, did not give out the 
odour of chlorine, tasted very astringent, and slightly acid, 
and sweet. After some time, golden-coloured crystals formed 
in the solution, and chlorine was developed in great abundance. 
These crystals liquefied in the air, and could not bp again crys¬ 
tallized. 

Gmelin, by passing chlorine through a solution of ferro-pnis- 
siate of potash, obtained a salt in fine rosc-culoured crystals. 
It was composed of two proportions of prussic acid, one pro¬ 
portion of potash, and half a proportion of protoxide of iron.— 
Giornale di Fisica, 
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G- On Me Preparation of Potassium and Sodium ,—It is well 
kriown to chemists, that the frequent failures in the preparation 
of the alkaline metals arise from the high heat required in the 
operation, which frequently fusing or cracking the lute on the 
barrel, exposes it to the air and fire, when it is soon b\irnt, and 
the product cither partly or entirely lost. The object of 
M. Brunner, who is the author of the following experiments, 
was to perform the operation at a comparatively low tempera¬ 
ture, which he has been enabled to effect by the following 
apparatus. 

The retort is a spheroidal iron bottle, about half an inch in 
thickness, and capable of holding about a pint of water; a gun- 

barrel bent into this form (P) screws into it at the shorter end. 
When the retort is charged and luted, it is placed in a furnace, 
so that the Longer part of the bent gun-barrel may pass out at 
the bottom, or in front, in u direction nearly perpendicular, the 
bent part itself remaining in the furnace; and that it may be 
[irotocted from th6 fire, it is wound round with iron wire. The 
receiver is a cylindrical copper vessel, with an opening at the 
top to receive the end of the gun-barrel, and a tube passing 
from the side to convey away the gas produced in the operation. 
It is placed, when in use, in water or ice. 

The following is an instance of its use ; the retort was cleaned, 
dried, and heated, and then four ounces of fused caustic potash 
introduced in small portions alternately with six ounces of 
iron turnings broken in a mortar, mixed with one ounce of pul- 
veri7xd charcoal. The whole was stirred together, and cov^ed 
with two ounces of iron turnings. The retort being luted, the 
barrel adapted, the whole placed in the furnace, and a glass 
tube attached to the end of the barrel, that the progress of the 
operation might be watched, tlic fire was lighted, and the heat 
gradually raised; in ten minutes an inflammable gas came 
over, which in ten minutes more burnt with a violet flame, pro¬ 
ducing much fume; in ten minutes more the green vapours of 
potassium appeared. The receiver containing naphtha was now 
adapted, so that the end of the barrel should dip into the fluid ; 
the liberation of gas was very rapid, and it frequently inflauuxl 
spontaneously, burning with a white violet flame. In about 
twenty-five minutes from the application of the receiver, the gas 
diminished in quantity, and soon entirely ceased coming over; 
the receiver was separated, and found to contain 150 grains of 
potassium. 

Eight ounces of fused sub-carbonatc of potash, 6 ounces of 
iron filing, and 2 ounces of charcoal treated in tlie same way, 
gave 140 grains of potassium. 

To ascertain the effect of the charcoal in these experirheuts, 
p ounces were mixed with 6 ounces of fused sub-carbonate of 
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potash. The result was much inflammable gas, a pyrophorus 
powder, and ISO grains of potassium. 

When iron alone was used, not a particle of potassium could 
be obtained at the heat, to which only this apparatus could b& 
raised* 

Crude tartar was then used; it was introduced into the appa¬ 
ratus and heated, till the acid was decomposed; then the tube 
removed, cleaned, and again attached, and the heat raised as in 
the ordinary process. The mean of many experiments gave 
nearly 300 grains of potassium from 24 ounces of crude tartar. 
Not more than an ounce of alkali was found at any one time in 
the retort after the operation- When the tartar was previously 
mixed with of charcoal, the product was greater. 

In the preparation of sodium, caustic soda, and the subcar¬ 
bonate of soda were both used at different times, and with the 
same success as attended the former experiments. 

M. Brunner remarks, that a large quantity of the metal con¬ 
tained in the alkali, always disappeared in these experi¬ 
ments ; and concludes, that it was carried off in vapour. lie 
endeavoured to condense it, but without success, tie states, in 
conclusion, that the apparatus is cheap and durable, having 
served for as many as thirty operations : that the process is 
easy and agreeable compared to that by iron at the high tem¬ 
perature : and that, as the vegetabte salts with a little additional 
charcoal, are the best sources of the metals, so the process be¬ 
comes very economical.— Univ, xxii. 36. 

Hydrocyanic acid^ Preparation of. —M, Pessina, of Milan, 
prepares hydrocyanic acid in the following manner, which is said 
to he much more economical than any other process known. Eigli- 
teen part's of triple prussiate of potash and iron are powdered 
very fine, and carefully introduced into the bulb of a small 
tubulated glass retort, a very small tubulated balloon is then 
attached to the retort; it is furnished with a conducting tube 
which dips into the first flask, containing a little distilled water. 
The rest of the apparatus is contrived so as to prevent absorp¬ 
tion. A cold mixture of nine parts of oil of vitriol, and twelve 
parts of water, is then poured into the retort, the retort closed 
and the whole left for 12 hounf, the balloon being surrounded 
with ice, and the neck of the retort constantly cooled with wet 
cloths.—^The materials are then to be heated a little, and con¬ 
tinued so until the strim, which are observed in the neck of 
the retort become more rare, and, until a blue substance rises, 
which appears as if it would pass into the receiver. The heat 
is then to be discontinued, the apparatus allowed to cool, and 
the contents of the receiver preserved in a proper vessel* The 
hydrocyanic acid, thus obtained, is perfectly pure, and of a 
specific gravity of 0.898 or 0.9. Its quantity, in relation to th^ 
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quantity of substances used, is not stated.— Giornale*di Fisica 
V. 285. 

8. Production of Pya7iur5te,-~Cyaaogea, according to M. 
Brunner, is formed whenever a potash salt with a vegetable acid 
is burnt with nitre*ten parts of cream of tartar with one of 
nitre, or two parts of acetate of potash with one of nitre, when 
burnt, leave a product containing a notable proportion of cyan¬ 
ogen. It has been shewn by M. Pagenstecher, that when eight 
parts of nitre and five parts of tartar are burnt together, am¬ 
monia is formed. 

9- Iodide of Nitrogen.—M, ScTn\\B,s describes the following 
process, for the preparation of this detonating compound. Form 
a sub-chloride of iodine, to which, add ammonia in excess ; 
muriatic acid is formed, and the iodine is almost entirely com¬ 
bined with the nitrogen, scarcely any hydriodatc of ammonia 
being formed. The solid substance produced, is to be thrown 
on a filter, washed, and dried carefully. In the usual method, 
scarcely a fourth part of the iodine enters into combination 
with the nitrogen .—de Chim. xxii. 186. 

10. 7*henard’sBlue ,—This blue is considered by M, Thenard, 
as a combination of alumine and oxide of cobalt, and is prepared 
in the following manner. Nitrate of cobalt prepared in the usual 
way, from the ore of cobalt by torrefaction, digestion in nitric 
acid, evaporation, and solution, is to bo precipitated by a solution 
of sub-phOsphate of soda. The insoluble phosphate of cobalt is 
to be well washed, and then collected together, whilst in the 
gelatinous state, and mixed in the most perfect manner possible, 
with eight times as much hydrate of alumina in the same state. 
The mixture is spread on smooth plates, dried in a stove, when 
hard and brittle reduced to powder, and heated in a covered 
earthen crucible- After half an hour’s ignition, it should be 
taken from the fire, and should then be of the colour required. 
The operation is always successful if the precautions be at¬ 
tended to,and it is particularly important, that the gelatinous alu¬ 
mina shall have been precipitated by an excess of ammonia, 
and has heen well washed with very pure water, until quite free 
from impurity. 

The arseniate of cobalt may be employed in place of the 
phosphate, but it requires twiee as mucli alumina to be mixed 
with it.— Tech*—Tech, Rep* iii- 340. 

11- On a Pev'^sulpliate of Iron and Ammonia, —Dr. Forch- 
hammer having prepared a solution of gold by means of nitric 
acid and muriate of ammonia, and precipitated the gold by 
proto-sulphate of iron, the clear solution was concentrated to 
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tho consistences of syrup, and suffered to remain for a month ; 
when beautiful o^tocdral crystals, of a wine-yellow colour, were 
formed on the’ sides of the vessel. On examination, it was 
found to contain ammonia, and to he an alum, in which per* 
oxide of iron supplied the place of alumina. 

The salt dissolves in three parts of water at 60®, and,.by re¬ 
peated crystallization, may be obtained, perfectly colourless. 
On careful analysts, 100 parts appeared to be composed of 

Per-sulphate of iron . . 41.807 

Sulphate of ammonia . 12.3G6 

Sulphate of alumina . . 0.870 

Water. 

On further examination, Dr. Forchhammer found the sulphate 
of alumina to be accidental, and neglecting it, ascertained the 
composition to be, 

Per-sulphate of iron . . 41.95 

Sulphate of ammonia . . 12.11 

Water. . 45,94 

He considers it as identical with tho salt formerly described by 
Mr, Cooper, as a bi-porsulphatc of irorf. 

As the results deducible from this analysis seemed to agree 
so well with M. Mitscherlich's idea, that per-oxide of iron and 
alumina are isoinorphous, and afforded additional proof of the 
correctness of his views. Dr, Forchhammer was more earnest 
to ascertain the exact quantity of water, and to compare it witli 
ammonia alum ; which salt gave, on analysis. 

Sulphuric acid .... 35.90 

Alumina ...... 11.50 

Ammonia.3.86 

Water and loss .... 48.74 

This alum is, therefore, composed of three atoms of sulpiiato 
of alumina, one atom of sulphate of ammonia, and 24 atoms of 
water—and the triple salt above described, of three atoms of 
per sulphate of iron, one atom of sulphate of ammonia, and 
24 atoms of water,— Ann, Phil. v. 

12. Test for Proto’-salts of Irdn ,—Professor Ficinus, of Dres¬ 
den, strongly recommends a solution of muriate of gold, as the 
most delicate of all tests for the presence of protoxide of iron 
in solution, surpassing considerably even the gall nut. It re¬ 
quires ihe presence of carbonate of soda, which, in some ana¬ 
lyses, may perhaps interfere with its use. A grain of green 
vitriol, with an equal weight of soda, dissolved in four pints of 
water, produces, with a drop of solution of muriate of gold, a 
strong precipitate, which gradually assumes a purple colour. 
Without the soda, the effect did not appear in less than three 
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days. M« Ficinua thinks the process nmy be improved even to 
the determination of the quantity of protoxide of iron present. 
Bib. Univ. 

r * , 

13. Test for Barytes and Strontia, —At p. 189, vol. x. is a 
process to distinguish between barytes and stroniian; the repe¬ 
tition of it in most of the chemical journals is a proof that such 
a test was wanted. Mr, Smithson recommends the following 
as better. Put a particle of the soluble salt formed, into a 
drop of muriatic acid, on a plate of glass, and let the solution 
crystallize spontaneously. 'i‘he crystals of chloride of barium, 
in rectangular eight-sided plates, arc immediately distinguisli- 
able from the fibrous cryt.tals of chloride of strontium. 

As a' test l>efwecn the sulphates of the two earths, Mr. Smith- 
son directs, that the mineral, in fine powder, be blended with 
chloride of barium, and the mixture fused. The mass is to be 
put into spirit of wine, whose fiamc is coloured red, if the mine¬ 
ral was sulpliate of strontium. The red colour of the llame is 
more apparent when the spirit is made to boil, while burning, 
by holding the platina spoon containing it over the lamp.— 
Ann, Phil, N, S, v. 359. 

14. Action 6f Phosphorus on Watei\ —Mr. Phillips has ascer-^ 
tained, by direct experinjijpnts, that when phosphorus is preserved 
in water, there is a mutual action attended with decomposition 
of the fluid. The oxygen of the water forms, at first, oxide of 
phosphorus, and, eventually, phosphorous or phosphoric acid ; 
whilst the hydrogen, combining with phosphorus also, forms 
phosphuretted hydrogen. These changes take place much 
more rapidly when light has access, than in the dark.— Ann, 
Phil, N. S. 

lo. Fijcedness of Sulphuric Acid, —M. Bellani placed a thin 
plate of zinc in ihe upper part of a closed bottle, at the bottom 
of which was some concentrated sulphuric acid. No action had 
taken place at the end of two years, the zinc remuining as 
bright as at first. This fact is adduced in illustration of the 
fixedness of sulphuric acid at common temperatures.— Giornale 
di Pisica^ v. 197. 

16- Effect of a Vacuum on Alkaline Carbonates^ by Dohem^ 
Tier. —I have found that these carbonates, (bi-carbonates,) 
when dissolved in the smallest quantity of water possible, or 
when covered with watejr, and left for half an hour in a vacuum, 
lose one-fourth of their acid. If, after being thus treated, they 
are put in a graduated tube over mercury, and acted on liy a 
saturated solution of proto-sulphate of manganese, only about 
half the quantity of carbonic acid is set free, which may be 

. Vor- XV. 2 C 
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obtalacd, if afterwards a suflicient quantity of acid be added, to 
decompose the carbonate of manganese formed* These alkaline 
carbonates are modiiied, therefore, like the radiated natron of 
Tripoli, which 1 have ascertained to be composed as follows: 

Bi-carbonatc of soda, 1 == 30 soda + 41,4 carbonic acid 

Carbonate of soda . 1 = 30-h 20-7 carbonic acid 

Water . . . . 4 

The same compound, is formed, if one part of bi-carbonatc of 
soda, and four of water, be boiled until gas ceases to be libe¬ 
rated, 1 have not as yet been able to obtain the radiated crys¬ 
talline structure.— Bib, Univ, xxii. 123*. 

17. Fonnation of Calcareous Spur, —Mr, Haig, on pouring 
out the contents of a bottle of Saratoga water, which had stood 
several years in a cellar, found the bottom to contain well- 
defined crystals of calcareous spar, which, on being split, ex¬ 
hibited the usual appearance of that substance.— Edin, Journ, 

18. Action of Animal Charcoal on Lime, —Animal charcoal 
is not only capable of separating colouring matter and extrac¬ 
tive from solution, but will even remove lime from tlicrn. 'fhis 
may be proved according to Fayen, by boiling 100 .parts of 
lime-water for a few seconds witli 10 j>art5 of annual charcoal, 
and then testing the clear liquor by oxalate of ammonia ; not a 
particle of lime will bo found in it. Vegetable charcoal, or 
lamp-black, do not produce this effect, 

19. Bizio on Vinjin Wax, —Sig. Bizio has separated wax into 
two substances: it is to be boiled in alcohol until ifie whole is 
dissolved, and the solution then allowed to cool, and its tem¬ 
perature lowered 10^ or 20° below the freezing point; a large 
quantity of white matter then separates, which is the wax; and 
there remain in solution the colouring principle, and an acid 
substance, which strongly reddens tincture of turnsole. The 
solid precipitate being separated by a filter, the fluid was eva¬ 
porated, and left a fatty substance, of the consistence of butter, 
of a yellow colour, having the odour of honey, and melting at 
a temperature of 116° F.— di Fisica^ v. 374. 

20- Separation of Elaine from Oils, —This process is due to 
M. Pictet, and is founded on the property possessed by stea- 
rinc, of being saponified by cold strong alkaline solutions, 
which does not belong to elaine. In order to separate these 
two substances, a concentrated solution of caustic soda is 
poured on to oil, and agitated with it; it is then slightly 
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heated, to separate the olaino from ilio soap of stearino; is 
passed throut^h a cloth, and, finally, the clainc separated from 
the excess of alkaline solution, by decantation. This process 
is successful with all oils, except those which arc rancid, or 
ha\e been altered by fire. The elaine is perfectly identical with 
that obtained by the processes of MM. Chevreul and Braconnot, 
Ajin. dc Ckim. xxii. 

21. On the Clarification of Wine. —There is sold in France, and 
at a very hi^h price, relative to its vahie, a reddish-brown 
powder for clarifying wines. It is proscribed, in employing it, 
to put into a vessel the quantity of water or wine, which is usually 
mixed with whites of eggs, to sprinkle gently the powder on the 
liquid; and, Avhenitis well mingled, to pour the mixture into a 
cask, finishing the operation in the usual way, M. Gay-Lussac 
says, that the clarilying-powder is nothing but dried blood, and 
that he has prepared some with particular care in the desicca¬ 
tion, which was even superior to that on sale. The whites of 
two eggs contain as much albumen (which is the sole clarifying 
principle) as the dose of powder prescribed for the clarification 
of a cask of two hundred litres. It will be found more beneficial 
to make use of the white of egg,—both in reference to economy, 
and to that of the bad odour of glue possessed by the solution 
of dried blood, which might affect the flavour of fine wines. 
M Gay-Ltissac has prepared a powder, with the whites of eggs 
dried, which has not the same inconveniences as blood, which 
mixes easily with water, and clarifies very well. 

in. Natural History. 

1. Blumcidiach on Irritability oj the Tongue. —1 had the tongue 
of a four year old ox which had been killed in the connnon 
way, by opening the large vessels of the neck, cut out in rny 
presence while yet warm, and at the same time the heart, in 
order that! might compare the oscillatory motion of this organ, 
which is by fur the most irritable that wc are acquainted with, 
with the motion of the longue ; and, when I excited both 
viscera at the same time, by the same mechanical stimuli, 
namely, incisions with a knife and pricks of a needle, the 
divided tongue appeared to all the bystanders to survive the 
heart more tlian seven minutes, and to retain the oscillation of 
its fibres altogether for a quarter of an hour ; and so vivid were 
the movements when I cut across the fore part of the tongue, 
that the butcher’s wife compared them to those of an ccl in 
similar condition, quite in the way that Ovid has compared 
them to the motions of the tail of a mutilated suukc.— Edtn. 
Phil. Jour. VIII. 263. 
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2. Sensation experienced at great Capt- Hodgaon 

in his journey to the head of the Ganges^ which he found in 
the midst of eternal snows, says, whilst speaking of the sen¬ 
sations felt at great altitudes, “ We experienced considerabfe 
difficulty in breathing, and that peculiar sensation which is 
always felt at great elevations where there is any sort of 
herbage, though I never experienced the like on naked snow- 
beds, even when higher. Mountaineers, who know nothing of 
the thinness of the air, attribute the faintness to the exhalations 
from noxious plants; and I believe they are right, for a sickening 
effluvium was given out by them here, as well as on the heights 
under the snowy peaks which I passed over last year above the 
Setlej, though on the highest snow the faintness was not com¬ 
plained of, but only an iuabilily to go far without stopping to 
take breath.— Edin^ Phil. Jour. 

♦ 

3. On the Action of Nitrogen in the Process of Ilespiraiion.^ 
Dr, Edwards, who is well known as an intelligent physiologist, 
concludes, from ditlcrent experiments, and from the circum¬ 
stance of the opposite resuUs which they give, some indicating 
a diminution of the nitrogen of the air, others an increase of it» 
during respiration, that this gas is absorbed into the circulation, 
and afterwards discharged from it; and that each of these 
actions is regulated by the constitution, habit, and circum¬ 
stances of the individual, and by the influences to which he 
may be subjected, the absorption being to a small extent, while 
the exhalation is considerable, and vice versd, — Journ, de Phgs.^ 
January, 1823. 

4. Diabetes, —M. Van Mens says, ** I have met with a very 
singular diabetic urine ; it gives no indication of ammonia 
with any chemical re-agent, nor docs it possess the odour of 
urine; but this odotir is strongly developed, and that also of 
ammonia, at the same time accompanied by a brisk effer¬ 
vescence, if a few drops of sulphuric acid be added to it. 
These products are supposed to arise from the action of the 
acid on the urea.— Giornalc de Fisica, 

5. Toad in a Solid Rock, —The workmen engaged in blasting 
rock from the bed of the Eric canal at lx)ckport in Niagara 
county, lately discovered, in a small cavity in the rock, a toad 
in the torpid state, which, on exposure to the air, instantly 
revived, but died a few minutes afterwards. The cavity was 
only large enough to contain the body without allowing roon^ 
for motion. No communication existed with the atmosphere, 
the nearest approach to the surface was six inches through solid 
stone. It is not mentioned whether the rock was sandstone 
or limestone, but from the prevalence of limestone on the sur- 
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face of the contiguous oouutrj, it may be presumed to have 
been the latter. The country is wholly of secondary fonaation. 
Of the causes which enable animals of this class^ which have 
been suddenly enveloped in strata of earthy or otherwise shut 
out from the air, without injury to the animal organ, to resume, 
for a limited period, the functions of life on being restored to 
the atmosphere, no explanation need here be given, as the 
occurrence is a very common one, and is, perhaps, always more 
or less the result of galvanic action.— Silliman^s Jottrnah 

6. On the Sensitive Planty CMimosa Pudica J. Ihj M. Dutrochet, 
—It is known that the movements of tlm leaves of this plant 
have their origin in certain enlargements situated at the articu¬ 
lation of the leaflets with the petiole, and of the petiole with 
the stem, lliose only situated in the last articulation arc of 
siiflicieTit si/c to be submitted to cxperinient. If, by a longi¬ 
tudinal section, the low’er half of this swelling be removed, 
the petiole will remain depressed, having lust tlic power of 
elevating itself ; if the superior half be removed the petiole 
reniains constantly elevated, having lost the power of depressing 
itself. 'These experiments prove that the motions of the petiole 
d(*pend on the alternate turgcsccnce of the upper and lower 
half of the rnlargcment situated at the point of artienlatiun, and 
that coiitr-'ictiliility is not the principle of these motions. 

If one part of the plant be irritated, the otliers soon bear 
witness, by the successive falling of their leaves, that they 
have successively felt the irritation. 'Ihns, if a leaflet he 
burnt slightly by a lens, the interior movement which is 
produced is propagated successively to the other leaflets of the 
leaf, and thcnco to tlic other leaves on tlie same stalk. M. 
Dutroclut found, 1. That this interior movement is trans- 
inilted equally well, cither ascending or descending. 2. That it 
is also equally well transmitted, although a ring of bark be rc- 
niovcd. ,'J. That it is transmitted also, oven though the bark and 
the pith be removed, so that nothing remains to comnniiiicatc 
between the two parts of the skin, cxoej>t the woody fibres and 
vessels, 4. 'I’hat it is transmitted also when the two parts 
communicate only by a shred of bark. 5, 'That it is trans¬ 
mitted when the romxniinicalion is completed by the pith only, 
fl. Hut that it is not transmitted when the coniuinnication only 
exists by the. cortical parenchyma. It results from those 
experiments that the interior movement, produced by irritation, 
is jiropagated by the ligneous fibres and the vessels. I'he pro¬ 
pagation IS more rapid in the petioles than in the body of the 
stem : in the first it moves through from to of an inch in 
a second, in the latter from to of an inch in the same 
time. Kxtcrnal temperature does not appeal to exert any 
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influence upon the rapidity of the lu^vement, but very sensibly 
aflects its extent. 

Absence of light, during a certain time, completely destroys 
the irritability of the plant. The change takes place more * 
rapidly when the temperature is elevated, than when low. The' 
return of the sun’s influence readily restores the plant to its 
irritable state. It appears, therefore, that it is by action 
of light, that the vital properties of vegetables are supported, 
as it is by the action of oxygen, that those of animals are pre¬ 
served ; consequently, etiolation is to the former, what asphyxia 
is to the latter.— Jour, de Phys. xcv. 474. 

7. Vegetation m AUnospheres of different Densities .—The fol¬ 
lowing cxperinients have been made by Professor Dobereincr of 
Jena. Two glass vessels were procured, each of the capacity 
of 320 cubic indies, two portions of barley were sown in por¬ 
tions of the same earth, and moistened in the same degree, and 
then placed one in each vessel. The air was now exhausted in 
one, till reduced to the pressure of 14 inches of mercury, and 
rondensed in the otlicr, until the pressure equalled 50 inches. 
Gormination look place in both nearly at the same time, and 
the Icatlcts appeared of the same green tint; but, at the cud of 
15 days, the following dlflcrcnccs existed. Tlic shoots in the 
rarefied air were G inches in longtii, and fiom D to 10 inches 
in the condensed air. The first were expanded and soft; tlie 
last rolled round the stem and solid. The first were wet on 
their surface, and especially towards the cxtroinitics; the last 
were nearly dry. I am disposed/' says M. Dobereincrto 
believe, that the diminution in the size of plants, as they rise 
into higher regions on mountains, depends more on the diminution 
of press ure than of beat, 'fbe phcnonieua of drops of water on 
(he leaves in the rarefied air, calls to my mind the relation of 
a young I'nglishman, wIjo, whilst passing through Spanish 
America us a prisoner, remarked, that on the higliost moun¬ 
tains of tile count) y, the trees continually transpired a quantity 
of water, even in the drycsl weather; the water 
like rain.”— JJtn. Unii\ xxii. 121. 

8. Fnnt^Trns ,—'flic growth of weeds round fruit-trees re- 
«'cutly transplaufcd does ihciii much injury, and diminishes 
tlicir fruit in ^izc and quality. Sonnini m his Bibliothcquc 
Physico-ccoiiomitina slates, that to prevent this, the Germans 
spread on the ground, round the fresh transplanted trees, as far 
as their roots extend, tlu^ refuse .stalks of flax after the fibrous 
part has been separated. This gives them surprising vigour. 
No wovwill glow under flux refuse, and the earth remains* 
f)e:4i a))d IrMi.M.'. Old liees, tuafi'd in the samvj manner when 
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sbooU. la place of the flax-stallcg the leaves which fell from 
trees in Aututnn may be substituted, but they must be covered 
with waste twigs, or any thing else -that will prevent the wind 
from blowing them away,—PAt/. Mag. 

9- Mesotype from Mount Vesuvius .^—II Conte Paoli has 
ascertained the existence of niesotype among the products of 
Mount Vesuvius, describes the fibrous mesotype and the 
hyaline Qaesotype, and has no doubt of their being real volcanic 
products formed in the lava at the time of cooling. 

10. Native Sulphate of Iron wid Alumina, —This is a salt 
which has lately been found in abundance in the slate clay of 
tlie deserted coal-mines of Ilurlct and Campsie, and results 
from the decomposition and mutual action of pyrites on the 
clay. It was given by Mr. Macintosh to Mr. Phillips, who 
describes it as existing in the state of soft, delicate, silky, 
colourless fibres, resembling aslicstos in appearance. By ex^ 
posure to moist air the iron becomes peroxidi/od. It dissolves 
in water, yielding on evaporation crystals of sulphate of iron, 
and a mother liipior of sulphate of alumina. Its solution with 
salts of potash or ammonia yields alum. The salt on analysis 
was found to be composed of 

Sulphuric acid . - 30,9 or 4 atoms • “ 160 

Protoxide of iron - 20.7 . . 3 . . . = 108 

Alumina .... ,6.2 . . 1 . , . ir 27 

Water . . , . 43.2 . . 25 225 

TOO 520 

Ann. PhiL 

11. Bfhimen in Minerals, —In a curious paper upon tlie ana- 
ly^s of minerals, lately communicated to the Royal Society by 
the Right lion. Cloorge Knox, he demonstrates the existence 
of hitumen in a groat variety of mim-rul products where it has 
hitherto escaped observation, siicli as liasult, greenstone, ser¬ 
pentine, mica, tj’c.; and shows the necessity of attending to this 
volatile ingredient in all cases of analysis, where it has been 
generally suffered to escape observation from the loss by igni¬ 
tion having too commonly been ascribed to 7va£er. He recom- 
mciuls, with this view, that distillation, in a proper apparatus, 
should always precede the other steps of analysis, and that the 
nature of the volatile products, thus obtained, should be particu¬ 
larly examined. 

12. Italian Marhlc, —The workmen employed in working the 
marble-quarry, discovered near Florence, proceed with activity; 
they have opened a way leading to Mount. Altissiuio, near Sc- 
varezza. The first blocks were sent to Paris, the others arc 
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reBervetl for Florence and Rome. These excavatiooe will-pro¬ 
vide for Tuscany an important branch of industry and cornhicrce. 

13. BagncLake and Glacier .—A description was forcrterly given 
(v. 372 and vi. 16G.) of the siugiilar lake which had formed in 
the valley of Bagne, in consequence of the blocking up of the 
river Dransc by a glacier, and also of the immense destruction 
it occasioned by overthrowing its barrier, arfd escaping at once 
into the lands beneath it. Up to the year 1805, no glacier of 
this kind existed) but a large one on the precipices above con¬ 
tinually sent down blocks and masses of snow and ice, which 
were remove<l by the waters of the rivers. It was the cold years 
succeeding 1805 that gave rise to the permanent formation of tlie 
lower glacier, for the masses of snow that fell into the river were 
so large that it had not the power to remove them, though it 
found a passage by filtration through them; and then succeed¬ 
ing tvinters hardened and consolidated the whole until it gave 
rise to tlie catastrophe already descnl)ed. 

The event which then took place, did not remove the whole of 
the lower glacier or barrier; on the contrary, scarcely a twen¬ 
tieth part was broken down, and the river remained forced from 
its old bed, and bordered on one side by the glacier, which ac¬ 
cumulated so rapidly, that, at the end of 1819, the barrier to the 
passage of the river was almost as complete as before its break¬ 
ing up by the weight of the hike. 

Jt became, therefore, an important object to prevent a repe¬ 
tition of the former catastrophe, l>y the adoption of such means 
as would diminish, or, at least, prevent the increase of the 
banicT. Blasting by gunpowder was found inadmissible 
from the difiiculty of firing tiic powder at considerable depths 
in the ice, and from the comiKiratively small masses lemoved by 
this means. After much consideration and many trials, a mtfde 
has been adopted and put in e.\ciutiou by M. Venetz, which 
pioiTUSCS the greatest success. 

Al. Veiictz had remarked that the glacier could not support 
itself where the river was of a certain width, but fell into it, and 
was dissolved; wlicrcas, where the river was comparatively 
narrow, the ice and snow formed a vault over it, and conse¬ 
quently tended to the preservation of any portion falling from 
the glacier above. Perceiving also the eflect of the river in 
dissolving the parts it came in contact with, he formed and exe¬ 
cuted the design of bringing the streams of the neighbouring* 
mountains by a canal to Mauvoisiii, opposite the highest part 
of the glacier, where it touched that mountain. From hence it 
wms conducted, by wooden troughs, on to the glacier in a direc¬ 
tion parallel to the valley. The water was divided into two 
felioauis, one falling nearly on the one edge of the Dransc, and the 
otlici on the other; and having been wanned by tbe sun in it» 
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cotirse; soon cut ^very cll^p chanpels in tbe ice. When they 
reached the river, tlie troughs were removed a few feet, and thus 
the streams produced the effect of a saw, which, dividing the ice, 
forced the portion between them to fall into the Dranse. 

When the weather is fine, these streams, which are not cnoro 
tlian four or five inches in diameter, act with extraordinary 
power, piercing a hole 200 feet deep and six feet in diameter in 
24 hours* They are calculated to remove one hundred thou¬ 
sand cubical feet of ice from the barrier daily, and it is sup¬ 
posed that, if the weather is fine, the whole will be removed in 
three years. 

^t the end of the season of 1822, the Dranse remained 
covered only for a length of 80 toiscs (of six feet), whereas at 
tbe commencement of the operation it was covered over a length 
of 225 toises. M. Venetz estimates the quantity of ice, removed 
in 1822, as between eleven and twelve millions of cubical feet.— 
Bib. Univer. xxii. 58. 

14. On the Theory of Falling Stars. —M- BcUani, in a mtnioiru 
on the meteors called falling stars, supports the theory that they 
are formed by the combustion of trains of inflammable gases or 
vapours in the atmos])hcre- lie thinks that these trains may 
exist ill the higher regions without being dissipated, in conse¬ 
quence of the general and perfect tranquillity which may he con¬ 
sidered us existing there. He endeavours to combat the diffi¬ 
culty which is generally urged to such a theory, of the diminished 
inflammability of any gaseous or vaporous mixture by expansion, 
by referring to the vapour of phosphorus, stating, “ that phos¬ 
phorus becomes luminous, or sutlers a slow combuslioti, at a 
'temperature so much the lower as the quantity of oxygen gas in 
a determinate space is rendered smaller, either by mixture with 
other gases, or by rarefaction;” and then vcnluros the con¬ 
jecture, that there may be other substances, capable by natural 
operations of being reduced into the slate of vapour or gas ; and 
which, though at common temperature and pressure are not 

-inflammable, may become so by lieing elevated in the atmo¬ 
sphere .—Giornale di FisicUy v. 1M5. 

15. Preservation of Anatomical Preparations. —Dr. Macart¬ 
ney, of Dublin, employs for tins purpose a solution of alum and 
nitre, which preserves the natural appearance of most of the 
parts of the body much better than spiiit of wine, or any other 
liquid hitherto employed. In order to impregnate entirely ana¬ 
tomical preparations, the liquid ought to be renewed from time 
to time at first. The proportion of the two salts and tlu’ strength 
of the solution should vary according to circun>stan<‘es. The 
solution possesses such an antiseptic power ilia! it destroys 
completely, in a few days, the fix*tor of the most puliid animal 
sjLibstances.— Ann^ dc Chim., xxi. 22d. 
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Art, XV.—METEOROLOGICAL DIARY for the Months of hlarch, April and May, 1823, kept at Earl Spencer’s 

Seat at Allhorp, in Northamptonshire. 

The Thermometer hangs in a North-eastern Aspect, about five feet from the ground, and a foot from the wall. 
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